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In CERI's Progranune or* Institutional Manage.-aent ir. Hit^^er 
Education, eight universities '.■:ere brought together to set up teaT.s 
within their institutions to work on their respective pro-selected 
problem area's. These teh.'ns have vorked over varying lengths of 
time> none of which exceeded two years. The resjtlts of their t.'ork, 
together with the results of the in-house research of the^ liecrutariat 
was presented before a wide audience of university executives and 
managers and Govem-nent representatives frons the OKCD Meraber coun- 
tries at an Kvaluation Confer«^nce held in Paris on 2nd-5th November 
1971. 

The Prograniir.e ' s work has no-.^ produced analyses of the major 
problem areas of university management and the general directions 
in which solutions to these problems must be sought. By concentrat- 
ing the effort in 5elected university environsents the approaches 
developed may not have the attraction of .generality, but this has 
been more than offset by the demonstration of concrete ways of. 
tackiin.3 the speci'^ic problems of university management. 

This effort re,>resents significant contributions in, at least, 
four areas: 

First, conscious of the fact that universities have become major 
consumers of financial resources, ii h\o been possible to indicate 
methods for evaluating the requirements of resoL:rces and their costs 
not only for the university as a ivhole but especially for its differ- 
ent components. This has involved the use of the budget as a planning 
tool by linking the expenditures, as far as possible, to the 



1) These universities are the Free University of Berlin, University 
of Bradford, University of Copenhagen, Chalmors University of 
Technology, Gothenburg, University of Lancaster, University of 
Nijmegen, University of Novi Sad, Universite de Paris X-Nanterre. 
The University of Copenhagen -project was, however, carried cut 
by a team from the Technical University of Denmark. 
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objectives of the pro^ram-nes for which these expenditures have been 
« 

incurred . 

Second, it has been possible to demonstrate the costs and the 
consequences -^f different decisions concerning selected university 
matters both f >r current operations and for expansion, in order that 
policy-makers ; ay choose desired courses of action. Such an approach 
offers an opportunity for effectively reducing the arbitrariness oi' 
decisions concern. n£j the allocation of resources, and thereby improv- 
ing the general efficiancy of operations. 

Thi'/d, from early in the development of the programme it was 
found that the basic information requirement for vmiversity-wide 
mauageraent was either lacking or was too dispersed among various 
bodies for its effective utilisation by decision-makers. It was 
possible, in the pro^ramrne, to carry out pilot exercises not only 
to detenniine information availability and requir«mt;nts, but also to 
propose the creation of an information base within the university 
geared to the needs of the decision-makers. 

Pour, computer-based mathematical techniques and models have 
been constructed and tested to demonstrate their potential usefulness 
in providing a range of results quickly and efficiently, not only for 
the specific problems of the university for which they were construct- 
ed, but also for similar problems in a large number of different 
universities. 

The studies carried out so far have clearly demonstrated that 
despite great diversity of environment in which the university func- 
tions and the variety in the pattern of their organisation, they 
nevertheless share common problems which can be tackled through inter- 
institutional/ international effort. 

The present study was a result of the Project launched in March 
1970, during the first phase of the Programme, and was jointly spon- 
sored by the Organisation for iSconomic Co-operation and i)evelopment's 
Centre for liducational Research^ and Innovation and by the United 
Kingdom Department of Education and Science. The purpose of the 
project was: 

"i) to explore the problems raised by the elaboration, 
discussion and implementation of major development 
plans for universities, and 
ii) to improve cost effectiveness". 
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The report prepared by the Lancaster University team directed 
by Professor H.Ci. Simpson takes a comprehensive view of the Univer- 
sity. Such elements as teaching loads, staff requirenents, admission 
policy, expenditures within departmenxs and the library are exar.iined 
in the various chapters. It is worth noting that the implementation 
work on the results of the analyses will be continued by the Univer- 
sity in the future v/ithm the context of planning the expari^ion of 
zue university for the quinquennium 1972-1977. 

Acknowledgement must be given to Dr* C.F. Carter, the Vice- — 
Chancellor of the University, who as Chainnan of Senate and of the 
Development Committee of the University has occupied ,a central role 
in fashioning the development plan, and who has taken a direct inter- 
est in the work of the project as well as C£RI*s in-house activities 
in this field. 
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Mr. H.F. White was the university Finance Officer contributing 
to the work 

Br. Abdul G. Khan was the staff member responsible for the 
C.iRI Programme on Institutional Management in Higher Education, and 
as such has played an overall co-ordinating role for the whole 
Programme. He was assisted by Mr. Paul M. LeVasseuf. 
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Chapter 1 



o vhrv;kw 

Introduction 

This pronranme, concerned with ti •:!. aiding of a univerylly for 
a five-year period, was not a "closed foj-.n" research project. lior 
was the series of individual studies ticscri^ed in this report the 
outcome of a fonnal plan of caapaifin, in which the total research 
pattern was specified initially and adhere:! to. it was 1'ath»;r the 
result of a dynamic process carried out over a period of scmv,» twenty 
months during which the Lancaster Development plan for 1972-77 was 
lar^^ely formulat^jd. htxny individuals and bodies were involvt'd in this 
development and the j^roject team contributed as and when they were 
able . 

There were certainly some easily identifiable pieces of research 
which could be specified early on and which were pursued throu^Thout 
the course of the project. But the precise woys in which these were 
to be used, amendments w;)ich might be necessary and the I'equimiients 
of new areas of work could clearly not be identified beforehand. 

Thus the prouess of this researcii n.atches the {general philosophy 
adopted at J^ancaster for t.his work - that the facilities of a joint 
Operational i^esearch/Adroini strati on project team should bo made 
available within the University to contribute to, and to exercise an 
influence on, the planning work as an on-{;oing activity. But before 
describing; the study in detail, and its effect on tn-j quinquennial 
development process, its context must be established. 

The Academic, Shape and Style of the University of Lancaster 

The following section, taken from the University Prospectus, 
indicates the ran^e of studies available in 1970/71. 

All first decree courses at Lancaster, in science as well as in 
arts, are desi(;ned to lead to the degree of iiachelor of Arts with 
Honours*. They normally last three years, with the exception of the 



* Other than coui*ses leading to the B.£d. degree. 



Natural .Scioncoc 
(Soara of Studios A) 



Katheniaticc, technolofry 

and bunijie.so studios 
(Board of Studion 3) 



Social, historical and 

philosophical atudies 
(Boaxxl of Studies C) 



Language , literature and 

area ctudieis 
(Board of Studies D) 



3iolo(:ical dcicncen 
Chemistry 

snvlronnscntal .Sciences 
Piiy.'^ics 

behaviour in Organisations 
Con:.':;erciul Systoms SMidios (in 
De;.t/ of .Systems Kn^ineorln^;) 
Oonputer Studittc 
.Snci»<?erin(j 
Kiuancial Control 
Marketing 
Hathoiaatics 
Operational itesearch 
t>ystems r^ntU^oerin^^ 

Kconorslcs 
Education 
i:i story 
t^hilosophy 
Politics 

iJeli^:lou:5 Studies 
Sociology 

Clai^fjlcs 

Czechoslovak Studies 
anglish 

Prench ott^dies 

Hussian and 3ovi«t Studies 



followinc which last four: Kj^ine^rin^;, French Studies, Hussian and 
Soviet Studies (for those who have not studied Hussian to the stan- 
dard required for the thi-ee-year course;. History and Hussian (for 
those who have not studied Hussian to the standard required for the 
three-year course), r:nf^lish and French Studies,, Latin and French 
Studies. 
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The course structure for first degrees at Lancaster provides 
flexibility, by ensuring that wherever possible qualified students 
have a choice between two or more different major courses aften their 
first year of study; sufficient depth, by allowin^j considerable 
specialisation in a major subject or a group of combined major sub- 
jects; balance, by the inclusion in schemes of study either of a- 
minor course closely related to the major interest or" of at least 
one other major course in combination; and breadth, by providing 
Opportunities for students' to take a course which gives insight into 
a subject and method of thought different frorr. their major interests. 

All courses leading to the B;A. include a three-subject Part I 
in the first year, with Part II taken over a lurthor two (or three) 
years. 

The University recognises that various fields may profitably 
be studied together and a number of combined major courses have 
.therefore been established. In designing these courses, the aim has 
been to extend the range of siJecialisation possible in the later 
years of the course but at the same time to i^tain the rigour and 
discipline of the course concentrated upon a single major subject. 

The major fields of study available were in 1970/71 divided into 
four related groups, iiach of these was controlled by a Board of 
Studies which is responsible for the regulation of the Schemes of 
Study governing the major fields in its group and for the admission 
of undergraduates to Part II studies in those fields. Some combined 
major courses are controlled jointly by two Boards of Studies. 

The above is mainly concerned witn the undergraduate degrees. 
But, Lancaster, like most other universities has a substantial post- 
graduate activity. In particular, one-year "taught" Masters courses 
are highly developed and many dci.artments run substantial programmes 
of this type. Unlike the. undergraduate degrees, such Masters pro- 
grammes are normally the responsibility of individual departments, 
and the planning of resources for these is a less complex affair than 
that for the undergraduate programmes with their numerous inter- 
departmental relationships. Additionally, of course, most departments, 
and particularly the science departments, have substantial numbers of 
research students. 

Virtually all the subjects listed in the table above match with 
departments at the University. But as pointed out above, subjects 
are also grouped together to indicate the Board of Studies structure, 
which at Lgmcaster replaces the traditional U.K. division into 



- 3 - 



Faculties. These Boards of Studies", though inportant in matters of 
course development and acadeiaic procedures generally, and having an 
important role to play in the assessment of development -^lans, do 
not at Lancaster channel all material between departments and Senate, 
or the central administration. Depart:aents in fact retain substantial 
autonomy. Thus *in the Lancaster system there are twin structures 
beneath Senate level which are important in considering and in insti- 
tuting developmc-nt plans (i.e. Boards and departments) and both are 
referred to in some of the studies below. 

The Size and Growth Rate at Lancaster 

Lancaster is a relatively new and s^iil expanding University. 
Taking its first students in the academic year 1964/65, Table 1.2 
below shows its development to date in terras of student numbers: 



Table 1.2 ; Student Number Trends 1964/1970 





1964 


1965 


1966 


1967 


1968 


1969 


1970 


Under- 
















graduate 


294 


700 


1,039 


1,233 


1,664 


2,069 


2,440 


Graduate 


34 


69 


'152 


186 


310 


363 


451 


Total 


328 


769 


1,191 


1,419 


1,974 


2,432 


2,891 



The University is expected to continue its growth for several 
years, the immediate target figure being 5,400 students in 1977. 

Another measure of the development of the University is the 
range of subjects covered — starting with sixteen departments in 
1964 it has established one or two new departments in most years 
until it now has twenty-five departments, li now has reasonably 
broad coverage of subject matter and degree courses - though there 
is neither (major) Law nor Hedicine, and j3ngineerir^ has only been 
set up rather recently. 



* In Table 1.1 above only Boards of Studies A-D are mentioned. A 
further Board (F) has recently been 'established, effectively 
splitting the old Board ,B into the new Boards B and F. There is 
also a Board of Graduate Studies which is responsible for the 
regulation of all research studies and the approval of the admis- 
sion of students to advanced courses; and a Board of Educational 
Studies which is responsible for approving courses undertaken under 
the^ auspices of the School of iSducation* 



In 1970/71 therefore Lancaster ii;, at least by U.K. standards, 
a medium-sized and "gent^ral" university. It is from this situation 
that the quinquennial planning exercise was launched - with few 
obvious academic gaps remaining to be filled and with some depart- 
ments already at what might be expected to be a viable size. 

It should be noted that the "political" pressures of planning 
in such an expansionist environment are perhaps less extreme than in 
a steady state or contracting; situation. For within universities (and 
perhaps generally) most people seem to be empire builders at heart, 
and while the Uni 'ersity is increasing in size each department and 
ancillary activity can expect growth to some degree. Thus there is 
rather less bickering about parity of treatment and certainly much 
less than if one department could only grov; at the implied expense 
of another. Thus while the methodology of planning models would seem 
to be reversible and applicable to both expanding and contracting 
establishments, the possibility of implementation of such results 
may v/ell be much affected by the environment in which it is carried 
out. 

The Administrative Structure of the University ^ 

Apart from the academic shape and style of the University, the 
administ£atiVe and committee structure is clearly important. Although 
the governing body of the University i? the University Council, the 
responsibility for the academic life of the University lies mainly 
with the Senate. A large body, including representatives of depart- 
ments. Boards of -Studies, Colleges and students, it naturally dele- 
gates much of its work to smaller committees. The* particular committee 
which most concerns this study is the Development Committee, which 
-consists of the Vice-Chancellor, four members of Senate (representing 
different segments of the University's academic activities), together 
with (for some of its business) representatives of Boards of Studies 
and students. Because of the nature of its business the Academic 
Registrar and the Finance Officer, as well as the University Secretary, 
are often present at its meetings. 

This committee clearly has a major role to play in formulating 
development plans - in assessing alternatives and in proposing par- 
ticular courses of action for Senate decision. The project team, 
which included one member of the Development^ Committee and the 
University Finance Officer, acted sometimes as a "special projects 
unit" for the Development Committee. 
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Although Senate has the final responsibility for academic 
decisions and while the Development Committee plays an essential 
role in sorting ideas and in formulating policy, departments and 
Boards of Studies are involved in planning decisions and (later) in 
implementation. For with departments as the main academic operating 
units and with Boards of Studies involved in much academic policy 
formulation, both have to be consulted in setting the academic shape 
of the University. 

Finally, with respect to functions within the University which 
are of not a strictly academic nature, the colleges have an important 
role to play - either individually or through the Committee of 
Colleges. There are currently six colleges at Lancaster, and two more 
are at an advanced stage of planning. The colleges are intended to 
provide the main focus for the social life of the University, and 
the system of student government is centred on them. The colleges 
are also concerned with the welfare of students and control their 
general di-scipline ^in non-academic matters. The governing bodies of 
the colleges are the College Syndicates, tJhich are committees of 
Senate. Syndicates have complete freedom to discuss and put forv/ard 
proposals on any matter of University policy. Figures 1.1 and 1.2 
attempt to illustrate the above points in diagrammatic form. 

Quantitative Models - Master or Servant ? 

The phrase "cost effectiveness" and the background of the mem- 
bers of the project team (Operational Research and Accounting) suggest 
an "a priori" bias to\^ards the use of quantitative models within this 
study. Certainly the project team did (and stil3 do) feel that numer- 
ical assessments are invaluable in such work. But it was never envis- 
aged that the whole development process could be manipulated alge- 
braically and, in some sense, an "optimal" solution or plan generated. 
For in planning the development of a university, any attempt to 
replace the whole of the planning process by algebraic relationships 
would have to specif^r some means of measuring in quantitative terms 
the "output" of a university. One would in fact be forced to compare 
(in some way) all the various outputs of a university on the same 
basis. Thus degrees awarded (weighted by class?), the quality of 
research and the other potential benefits of a university would all 
have to be measured in some common terms. Clearly some of these are 
exceedingly difficult to measure at all in any qiiantifiable way, let 
alone to relate one to another. 
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Figure 1.2 Major Information riows Affecting the Project Team 



Acat'einic 
Oepartraents 




Development 
Committee 



Library 
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If tais were not sufficient hazard, one would also be forced 
to specify some particular criterion to be maximised in deveiopmental 
planning. But where should one look for such a criterion of efrective 
ness? Perhaps cost per degree awarded? But this is clearly inappro- 
priate, for it would immediately spell death for most science depart- 
ments. There seems in fact, to be no single and appropriate measure 
of effectiveness. 

Thus in studying; university developmental problems, a completely 
fonnal approach is not feasible, and methods must be generated to 
cope in some way both with the various outputs from a university and 
with many measures of effectiveness. Thus modelling cannot "take over 
the planning process, but the approach adopted was based on the hypo- 
thesis that by making as explicit as possible the logistical impli- 
cations of developmental plans, the plannin^^ process can be improved. 

There have, of course, been many examples, both in universities 
and elsewhere, of planiung decisions involving highly subjective 
matters being taken with little or no real reference made to the 
quantifiable aspects. In fact the existence of the former is often 
used as an excuse to ignore the latter - surely a most unfortunate 
attitude. There is no suggestion in this study that the merits of 
various courses should be judged solely by quantitative aspects, but 
rather that the relative merits of one course rather than another 
should primarily reflect the academic judgements of those best in a 
position to make them. Nevertheless, those who are responsibre for 
applying resources to couroes should be aware of the implications of 
these decisions. Indeed, the central theme of the work was to study 
the consequences of alternative plans so that those making the 
decisions v/ere (and are) as fully aware of these implications as 
possible. 

Thus although the study may demonstrate that one course is much 
more expensive in the use of resources than another, it may well 
happen that ^he first either has such academic merit that it is 
nevertheless preferred, or perhaps it may fit better with the other 
resource constraints existing within the University - of space 
availability cr of the interaction with' other courses. All these 
judgements should in our view involve academics - but the quanti- 
fiable aspects should also be taken into account. 

Hopefully therefore, the numerical bias has been tempered with 
a realisation of the limitation of such approaches and the knowledge 
that very important factors in the total equation cannot.be jsatis- 
factorily quantified. The next two sections, summarising the 
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development of the quinquennial plan, indicated wher»,* the use of 
such models has been particularly beneficial ana where subjective 
jud^^emcnts have still dorainated the planning decisions. 

Quinquennial Planning; - General Frajuework 

forward planning for U.K. .universities is carried out within a 
quinquennial frainev/ork in which three main stages are involved. 

(l) There are discussions within each university as to what develop- 
ment would be desirable both m aggregate and relatively within 
each discipline. Proposals are then made to the autonomous 
University Grants Committee (UGC)^, together with financial 
estimates and justification for each proposed new development. 

{2) The UGG states student "targets" (for a few broad categories) 
and allots a block grant for each year of the quinquennium. It 
may also inJicate that some develoim^^nts are supported, and that 
others have not been taKen into account in establishing the 
grant; but on some issues no guidance will be given. 

(5) The plans of each loniversity are restructured to take account 
of the UGC decisions, and subsequently minor modifications are 
made year by year through the quinquennium. 

The timin^^ of this research project matched the major part of 
the preparatory period for the quinquennium covering the academic 
years 1972/73 to 1976/77 (i.e. frora October 1972 to October 1977). 
Thus the study was concerned with preparing data and research results 
to be embedded into the planning for the 1972/77 quinquennium and a 
number of ad hoc projects arising during the course of this period. 

From the University's point of view one of the aims of the study 
was to see to what extent it was possible to ease any "last-minute" 
planning problems which might arise, for example, at the time of the 
quinquennial settlement itself (stages 2 and 3 above), hor the time 
scale of the negotiations and discussions within the University Grants 
Committee and between the UGC and the Governnient means that quin- 
quennial settlements may be announced rather late, leaving little 
time for careful reconsideration of plans. (Indeed, in the current 



For the benefit of readers w.jo are not familiar with the organis- 
ation and operation of the British University Grants Committee, 
Appendix 6 gives a siiort account of the working of that Committee. 
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quinquennium and in the one being considered in tcAsi project the 
five-year pattern has been replaced by a "one plus four" year 
pattern - the first year being a holding year related to the previous 
quinquennium, while the remaining four cover the development period 
within each university.) ^ 

'.N'ith these time delays there is great pressure witi.in any 
univei'Sity to appi^ise the settlement once it is announced and to 
finalise internal policy so that any new developments may be pursued 
without delay. For naturally thn academic year ijitroduces major time 
"steps" into the planning schedule and it may be necessary to take 
decisions very quickly if the current four-year period is not to be 
in effect reduced to three! There is therefore a danger of important 
decisions beinr taken quickly without being sufficiently considered 
because of this time pressure; and this is clearly much more critical 
ii* the settlement suggests a substc*ntially different level or fonn 
of development than had been proposed by the university initially 
in its submission to the UGC (stage 1 above). 

It was thus considered desirable not only to prepare the most 
appropriate initial submission, but also to have the ability to adapt 
the developmental plans rapidly according to circumstance. Ars 
mentioned above some modification is required continuously to take 
changes from year to year into account, but again the nature of the 
quinquennial process makes this much more pressing at the time ot. ^ 
the settlement. 

Preparing the UGC Submission - The Area of the Project Coverafce 

The formal terms of reference for the project are shown in 
Appendix 1. But it is the purpose of this section of the report to 
elaborate on the context within which the project was carried out 
and the method of ap^^roach adopted. 

The formal timetable for the 1972/77 quinquennial planning 
process can be summarised as: 

Mid-1970 - UGC letter of guidance on the form of the quinquennial 

submission, indicating initial targets as to student 
numbers for 1976/77, by Arts and Science. 

Autumn 1971 - The University sends the submission to the UGC 

indicating the forms of development proposed, the 
corresponding student numbers and including cost 
estimates. 



Late 1971 



- The UGC infonnr the univerisity of the recurrent 



grant allocation for 1972/7':5, bajed on 1971/72 Jevels 



of expenditure. 



Late a972 



- The UGC announces the recurrent ^^rant allocation for 
LancavSter for 1973/77 plus sone comments on individuaJ 
areas of development proposed and possibly further or 
reviGod suggestions as to student numbers. 



Late 1972/ 
Karly 1973 



- The University revises its plans in the li^^iit of the 
UGC*s settlement anu Institutes specific areas of 
development. 



This process in itself introduces one important factor - the 
detailed growth pattern projected daring the years 1972/77. For most 
nev developments and signilicant growth must wait till after the 
settlement is announced. Apart fro-a minimal calculated risks, little 
can be initiated in 1972/73, anJ in so far as levels of recurrent 
^^rant in 1972/73 will match those of 1971/72 the University populatior 
(in student terms) is necessarily held at much the same level. Ac 
explained in some detciii later tiiis makes smooth f^rowti; (even if this 
could oe defined satisfactorily) rather difficult to sustain and the 
relative advantage of alternative growth profUes were studied in 
some detail. (Chapter 4.) 

But the planning process within tiie University covered a longer 
period than the formal timetable above. In fact in 1969 ideas for new 
areas of develoijment, eitht^r wiii.in exii-.tin, disciplines or implying 
the establislmient of new departments, were canvassed and discussed 
extensively throughout the University. And in early 1970 the views 
of departments were nought on what in their view constituted desir- 
able developments witnin their own aepartments ~ mainly in terras of 
staff and students. This latter exercise was carried out in the 
context of a hypothetical tota.i stuaent population for the University 
in 1976/77, and departments were invited to sa,y whether they would 
like to have "tneir share" of the implied development or a rather 
different rate. Perhaps not surprisingly in retrospect, the total bids 
by det^artments substantialJy exceeded tt!e^' planning targets - with 
virtually all departments wanting; at least their share of the total 
expansion and some making cases for significantly more than this. 
Some of this is doubtless due to eii>pire building, wnile other cases 
arose where adequate coverage of the subject or the attainment of a 
viable size for groups of academic staff within a discipline were 
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clearly importr^nt. But. it i;^ ct3 .jo poi55- i: io imv the i:it<?r:inl v.r.ivor- 
Gity lo,^istics .'jyotom Tia.v have contributed to r.onr.e extent. For -ijvirt 
from the very early yenrc, tho a.ithoris'.itior. cV nev {jtaff a:)point- 
::ient3 to departsr/^nts hao* been fai:-Jy ijti'ietly calculiit<vi or* the basis 
of staff "i;tudent ratios - with wei/^ntinry for ;racuate studer.ts based 
on the liGC "resource ^'ei/'hts" thon ii: une. (T:;ir. i <i i i;i:ui3 ^eo more 
fulJy in Chapters y and -i.) Those calculatior:.^* have boe:i carried 
out annually and apart froni special caaes oT sniali an.i tiewly CGtab- 
lished departmentn have been a major factor in detvr:i,j!i:ri^: oopart- 
mental growth ratcfj. Tnufi foi* ae. ar-trr.enta wi:;n:n>* to have nior*'- aca- 
demic staff for one reason or anoth*'.** it nas oet'n noce.syary to 
increase student loads, '^tiia iiay well have been taKen into account 
by some at leawt in rnakin/- their bids for future litdtientii numbers^. 
But at this stage, tiuffice it to say th-it the Joveiopmont Coirjnittee 
was faced with nuuieroui: proposalr. for ceveloj^ments ai^d pronaures for 
expansion beyon(i triose wjii.-h one coui^ i-easo.Mfibly expect to be 
authorised. 

I>urinf tiiic pei'ioti, the rnajor part o:' ihe rosoai-c:: ytjijy waiJ 
put under way - the developii nt of -.oacuitv lo;ui :,.wsUil:; Tor the 
courses and teacninr ij.ethO(js curivntly t^tiinr ui*'^d at I^ancaster. This 
work is 'jescribea fully ii\ Chapter *"). The main pur:>o»e of tne;:e 
studies waiJ to see to i^hat extent the currou: :>ta(ie!tt woi^'htiii.- pro- 
cedures were justified, to evaluate chan/:es \ii covirse strurt-ai'os and 
to establish the fiiost apf^ropriato rolationsni p:> bot:;een staff ana 
student numoers to assist .vhatcvoi- syst**:.» o.' cji.trol was later- to be 
adopted, 'fiii.*: worK cor.tlnucd ti.^'oCi h !!:ost of tn*' period of the project, 
covering nine departjnents m all, ano it nas been tno basis of deter- 
mininfj "consistent" stuaent nuiubers by departiii'jnts tiirou'^iiout the 
quin.juennium. 

Also at tnis sta,se of the project the firs I atieupis wero niade 
to grapple witii soiue of tiie elusive **service" activities withiii the 
University. Prime anion: tnese was tne library, represonthvt a very 
significant proportion of the total University exponaiture (as is 



As described later, tnis staffin/^ polic-y (joes of course also have 
the effect that the academic sr.ate of the University cannot be 
precisely specified by :Senate or inaeed by anyuody else, but is at 
least partly the result of free ctioiee by ;3tider.ts, of departrnental 
pressures on this choice, and of statistical calculations. Ti*is has 
now led to changes in tlie plannmr: rationale for staff allocation 
procedures proposed for the next quinqueniiium. 



clearly dewirable in a new univ*?:-sity an: o:.e xioi within eauy r^ach 
or exiatinr major librnrios), Thii^ w<^rk i.; aeycribea in Chiipter 5 and 
indicates the coir ributJ.on which specific numerical model-builuing 
can make in one of tho nore oifl'icult areas of "corvt effect iveneos" 
witnin univex-jjitiet; - not or courae that tne problern of aeter'niining 
how rr.uch :jhould bo allocated to -i library can be "solved" in any way, 
but the work has shed GOn.e li/:hi on tnio problem anu hopefully has 
enabled discussion of the allocation of eX;Cnaiture to take place 
more rationally* A less extensive but still important stiuiy conducted 
at much the same period was on the level of secretarial and adminis- 
trative staff witnin Jepartjnents as described in Chapter 7. 

Durin(^ the sancier of 1970 the Development Cominittoe sifted the 
suggestions for further develoi.ment and reduced the student number 
bids to fit the tar/^et nunoers su/j;-ested by the UGC, :5ut at this 
stage no overall cost ontimtites were £;enerated. ?os;;ible areas for 
new develot TP.ent (within existin,* departments or othorv-'ise), student 
numbers by subject roups, an<i total librai'y funtiinr were topics 
discussed at a Senate conference in .iopteMbcr i970, .;itn soir.e modi- 
fications to tne student numboi':: and s<':.e further siftir./^ cf the 
possible areas for development, these were then referret: to Boards 
of iitudies for their vie-rtS - not only on the balance between differ- 
ent Boards of Studies but al:so on the relative n:erit» of the various 
developments within their own fields of interest. 

In so far as thi^ .Senate coni^rence was a distinct and important 
sta^^e in the generation of the development plan, it must be pointed 
out that only relatively straij^htforward statistical manipulation 
was used for the "student nujnber" estiraates - to supplement the 
largely subjective views from ;nany individuals within the University. 
But the library models dev.-loped played an iii.portant part in the 
discussion. And iinrr.ediatoly i'ollowin^: the :ienate coni'erence the choice 
of development profile throu^-hout the iiuinquennium (see Chapter 4) 
was considered by the development Committee ana Senate - the fomiu- 
y lation by the research team undoubtedly had a si/^-ni iicant influence 

on the growth profile selected. 

During the final months of 1970 the work of the research tejim 
continued mainly on the study of furt!;or teaching departments in order 
tc develop the detailed teaching models. The range of departments 
chosen was deliberately made as representative of the total University 
as possible - with different disciplines represent t»d and a particular 
study of a newly established department. The results of this work were 
not only embedded in the total study but nad inuaediate applications 
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to soKiQ problems facing: individual uepartnjents* ror example, one 
departiflont wa:i consider in;; chan(;inf itn n:etl.odn ol' teach in/-; and the 
models were able to provide sosie u.ooful Indication:; of the ir.plica- 
tions of such chanf^os. 

•iork also contlimed in the rdciilar areas of the ctud.v^o:' stuaent 
wastage rates and of the tendency of t;tudents to switch from oi:e 
intended major course to another (particularly at the Part 1/Part II 
interface)**, and similarly their choice of minor subjects* All of 
these factors clearly have an effect on the total (iistril ution of 
teaching loadc corresponding to a ^;iven intake of under/;raduate 
students initially recistex-od for various of the i^ancnster decree 
courses. In combination with the previous worH on the , growth of the 
total studer.t population expceted over the quinquennium, '*,:.is work 
would then be expected to lead to estimates of student {.ambers by 
yer.r, by course - and associated with the teacnin/- lt>ads tnodel, 
corresj)ondinc "fair" Rtaff numbers by year, by depurtr.vnt. 

In December 191^ the University (Jrants Co:rjait'ee r oderated the 
tar^^et student number figure somewhat and raised it fro^n the 4,^50 
previously su0,^^,ested to a new tar^jot of 5»400 students. This meant 
the numbers which had been usea for the overall planning aspects had 
to be revised somewhat, but no char*i?es in methoi; were iiicorporated 
at that sta{;e. But the most important n-'W concept intro.l^ccd at this 
period of the planning: process was that of the "baltmee of .studies". 
As mentioned above the staff allocation procedures within Lancaster 
had previously depended almost entirely oi\ the number of students 
for whom they had teaching responsibilities. But the rationale behind 
the quinquennial plani.inc being carried out was that senate should 
be able to exercise some real control on the academic shripe of the 
University. There are clearly vsirious ways in which the academic 
shape might bo defined but the number of staff by discipline was felt 
to be at least as ^^ood a measure as any other. The su^ostion was 
therefore made (initially witnin the DevelojXT^nt Committee) that 
staff numbers by discipline should be noininated for each year across 
the quinquennium and it would then be up to de^^artments to ensure 
that they co.*. trolled tiieir own teachiiv load to what they regarded 
as reasonable limits. This would involve not only their control of 
the intake procedure for ne:; undergraduate students (and GZ'aduates 
too, of course) but also the ways in w. ieh departments mif^ht have 
some irifluence in the choice of minoi* courses and in the switching 

* Part I is exaiained separately. 



or r'uaento I'ror. or.« i:/.o:iac»d cou:\:t; lo anovher* And in :jo far ar? 
:*oji'.» .:c^a: Ui;enis v..i nt !»avo oc?or. brln.tinr: preouun- to bear in onler 
10 keep t;.' Ir nu.iibci' ol* ri'^ucMc aj .sir:* -^y j)Ooai:»le, this should 
clcari;; v: Ixi * Thm* u/c cJoai'A:; :;o::.o JiiTiculi in thi% 
for no-ono wc.ivi wi.h '-0 ir:!)ii>ii reacor.:ibl*j Trcocioir. of cl.oic^ for 
tne nt.identJ. :5Ut it novorthclcsu foil Mnt it war- hifthl^ desir- 
able Ui'M .Jemite ai;o:jlc inde- d ue abl«» to buve bvttor control over 
t.v cre:iluro w.Av.n it ua:* 'liRii/r vo create. Partly to avoLl the 
^vool Viii 01 refstriv tir. ^ rriuiient ch<^if*e ana aioo because of the diffi- 
CiJity of iorec-iytit:^: in any precic<? niunnor for a period up to five 
:;earr, .tbeati, th- iooa of nn unalioc'itt*d pool of potent!.:! utaff was 
ai:;o tju^^tcsted . Thuis oo.T.e 90 p'/r cent of th*- total stuff n»cabers 
expecti?<2 to 01* available" in ti:<* last year of the (|uin<|uenniam (and 
a so:v»'A'hat ai.'i.'T perconta^^e S:i the earlier years) vould be ::1 located 
!i»t\seori ;iep!irtt:L*ata anj tiK r«^sorve left Coi* r.ievvin,': unforeseen 
uesanis ai:<» fo:* taKl?;*' the presrur^s off <iej,:irviiients which, hopefully 
ti*ro^,'i: no fttait of their own, uie i;. I'aet find themselves unuer 
severe teacaiiii pr^-ssure. it is ele irly not rea:>oaable effectively 
to nive oe. artiJieiit,-: r.eelfic !ju:nbers of staff, and foi* tiien then to 
take as few students as ti,ey wi.;h. sut the feelin:,' was that sif;nifi- 
carit pressure should oe raulntai ned i:. 0!'.:er to Kcop the sha,jO as 
planned ijiit Sally. Tnus iienate woulu be rather reluctant to create 
adoitional posts wltnin depart:fl*?nt.s if they felt tnat any increase 
in teuc.iii,*: load had been causeo pa!*tiy by the de art»ent itself - 
aiiu at the same time aepart:i:entc' teachi:^: staff nuiRt>ers souid only 
be r«*a jct?a if it seemed tiiat the teacjjin^ loads were ivally i^ottin^ 
unrejisonably low. (The precise foi*:.*: of the *'cO!»trol** !r*c. anism has 
y t to be rinalised*) 

This is cltja:*Iy a ve!\v inajor ciian^^e, and the new coticept pro- 
voked riueh. uiscussior* at Jevelopmeiit CoHtrnittee, at t^enate, at Boaxxis 
of otuaiet. aj^ wit:.!:: aepart::.ents. Not 0!ily th«^ prir.oiple itself, 
but later o:: La the process, the nuisbers or staff by departi^ents were 
the source o:' iMich t:lsj\:ssion and it ^-^q not until Kay 1971 that the 
final nuj!ibei*:: o* staff by aej^arti^ent, by year tb.roUfjhciit the quin- 
queniiiua were uf^re^-'d. because of the "resoi^'/e pool", the staff irjm- 
bers by department am t:iven iu tenss of nin.'^es - the "raininiiua", and 
"n.l !iiir.a:L ♦ 20**' - implying that soate aef artini^nts ;:iight be hold at 
tne iowe!* eiid while oth rs !::it'ht tane up twite their "noraal" share 
of the reserve pool. 



^ i»e. "required** to give acceptable staff-student initios overall* 



Clearly the change of policy in this respect does net imply 
that the previous work on teachin^r models was inappropriate, for 
?^%J"^g^^"^sms to determine the teaching load are still needed. But 
it was clear that the change in policy mi^ht moderate the switching 
possibilities of students and indeed perhaps their choice of minor 
subjects. t)0 work on these aspects has continued. At this same period 
other work on teaching load models was being developed elsewhere. 
Both the UGC and the Vice-Chancellors' coiarnttee are studying this 
problem and although the results are not yet published it is under- 
stood that their estimates of graduate student, weightings for teach- 
ing loads are likely to be significantly lower than the previous UGC 
resource weights - previously used at Lancaster for staff allocation 
purposes; whereas our work suggests that the effort put into graduate 
course work at Lancaster is very similar indeed to the UGC resource 
weightings. This is discussed more fully in Chapter 5, but it is 
perhaps not surprising that the effort devoted to graduates matches 
fairly closely the "rewards" which liad been given under the previous 
Lancaster staff allocation procedure. 

The development of this new policy and the decisions tai;en on 
the future shape of the University illustrate the dichotomy running 
throughout this study of the role of subjective and of quantitative 
contributions. In deciding the staff numbers,' subjective aspects 
included the feelings about the relative strengths of disciplines 
not only within the U.K* generally but also within the departments 
at Lancaster; but these were supplemented by a study on the statistics 
or applications rates for places at Lancaster (and trends in these 
rates) and in the apparent availability of "jobs for graduates of 
various disciplines. Certainly no formal model was used but many 
pieces of information, both subjective and quantitative, were taken 
together in this particular work. 

But the analysis stemming from the change ^n policy relied upon 
the quantitative models to a marked degree, ror the reversal from 
the previous student-staff policy to the nev; st^ff-stiiuent policies 
meant that essentially the teaching load models had to be "stood on 
their heads" to determine numbers of students by discipline which 
would be consistent with "fair" teaching loads within each department. 
Although there were some uncertainties now in the weights which should 
be used for graduate teaching in particular, the models were used for 
this process, as is described more fully in Chapter 4 which represents 
the end point of the largest study within the project. 
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The new policy of planning outlined above is one example of 
the attempts to delegate to departments more of the responsibility ' 
for running; their own affairs. Thus rather than rely largely on 
Boards of Studies and on the central administration to generate the 
teaching loads that they are required to meet, the implied suggestion 
in the new policy is that departments should have more influence on 
the way in which they spread their teaching facilities between the 
various options open to them, e.g. to encourage minor courses (at 
the expense of "major" students) or not - and to determine their own 
"teaching: loads" to some degree. A similar exercise in possible 
delegation is that represented by the study of administrative staff 
within departments outlined in Chapter 7. This in fact was carried 
out rather earlier in the study. But early in 1971 a study on the 
possibilities of introducing additional "virement" into departments 
was pursued. If this had in fact been successful the departments 
would have had more opportunity of controlling their expenditures on 
various activities than is possible at the moment. But as pointed 
out in Chapter 7 this did not in fact prove to be acceptable to 
Senate. 

Virtually all the project is concerned with the issue of 
recurrent expenditure, though a major factor in university planning 
is the provision, of new buildings. It so happens that at Lancaster 
rather a small amount of new building is expected during the next 
quinquennium but one particular building did come under some study 
from the project team. This is described fairly fully in Chapter 8, 
and concerns the problem or how best to allocate the total space 
between the set of departments planned to occupy the building. The 
familiar difficulty arises of uncertainty in the number of staff 
expected by department - i.e. precisely which figure within the staff 
number range should be taken as the planning base. Yet the methodology 
of the architectural profession, particularly when building to the 
fine cost limits required in university building, calls for such 
precise estimates - and small changes may have significant effects 
on design. 

Finally, in spring and summer of 1971 the cost estimates were 
prepared for the UGC submission. As discussed in Chapter 9 both the 
areas which were the subject of detailed study within the project and 
the other cost headings which v/ere not so studied were included in 
the form of simple cost models. This is to ^;:jable not only the sub- 
mission to be put into an appropriate form for the UGC but to provide 
the foundations for the future work wnich will be carried out in 1971 
and 1972 in providing the facility to moderate the plans in the light 
of the UGC settlement itself in late 1972. 



Chapter 2 



Uin)t:RGRAi)UAYK COURSr: PRKFKRENCa 
The Course Structure 

All first degree courses at Lancaster are designed to lead to 
the degree of Bachelor of Arts and, with the exceptions of iingineer- 
ing and courses including French or Russian as a major, they last 
for three years. Kach course is divided into Part I and Part II. 
Part I occupies the first year and consists of three subjects of 
equal weight. A student *s ciioice of Part 1 subjects conforms to rules 
stated in the Univer^^ity prospectus which relate an undergraduate's 
choice of Part I subjects to iiis intended major field in Part II. 
Each first-year undergraduate may be assumed to spend of his year 
with each of the departments in which he iias chosen to read his " 
Part I subjects, and we may assign y of the load of each first-year 
student to each of these three departments. 

A student is allowed to proceed to Part II if he passes all 
three papers in the Part I examinations, one of which is in his 
proposed major subject, and in which he must obtain a relatively 
high mark compared to the required pass mark in his other two papers. 
Part II occupies the remaining two years, in which a student is not 
restricted to a single major subject (e.g. liconomics) , but may read 
two major subjects as a combined major (e.g. Economics and Politics) 
or even three, as a triple major (e.g. it)conomics. Mathematics and 
Operational Research). In addition to the major courses to be follow- 
ed, a student is required to read other minor courses, the number and 
length of which will depend on the type of major chosen. Generally, 
a Part II science student will have to follow a one-year minor course 
in hie second year. An arts student taking a single major will 
typically read a one-year minor in his second year and a two-year 
minor in both his second and third years. Part II final exaioinations 
(with minor exceptions) consist of nine units; a unit being examined 
partly by class or practical work or other "course work assessment", 
and partly by a formal "finals" paper. A science major may typically 
take eight papers in his major subject and one paper in his minor; 
an arts major may typically take six papers in his major subject, two 
papers in his two-year minor and one paper in his one-year minor. It 
thus seems reasonable to assign a weighting of | to a minor course 



- 19 - 



lasting one academic .session, implying that a s«con(i or third-year 

2 

student s^jends of his year oti such a minor course. These wei^^hts 
are uloo consistent »s^ith the teaching hours given iri the respective 
major and minor cour:>es. Us^i.^': such weights as a basis, a complete 
Part II vjclcMtmc^ system can 'be sho;;n as follows: 



Table 2>1: Student weights 







2nd Year Arts 


2nd Year 


'Jcience 


Type of 
Haj or 


Major 


2-yr 
Minor 


1-yr' 

Ninor 


Ha J or 


i-yr hi nor 


Single 


9 


2 
9 


2 
9 


7 
9 




2 

9 . 


Combined 


7 
18 




2 
9 


7 , 
18 




2 
9 


Triple 


^ each 






1 . 
each 










3rd Year Arts 


3rd Year 


Science 


Type of 
Major 


Major 


2-yr 
Minor 


1-yr 

Minor 


Major 


1-yr Minor 


iJmgle 


1 

9 


2 
9 




2. 

9 






Combined 


i each 






2 each 






Triple 


7 each 






1 

each 







Using this weighting system, the teaching load of each depart- 
ment can be measured in terms of "student equivalents", so that the 
total load for all departments measured In student equivalents is 
equal to the number of students actually at the University. 

Course Switchin/r and V/asta/ye 

Although students are required to state their provisional choice 
of major when they apply to the Jniversity, these choices are not 
binding. Students are still allowed to c:iange their intended major 
when entering Part II provided their Part I examination performance 
qualifies them to do so. For instance, a student who intended to 
major in Politics when he entered the University may decide to major 
in Economics instead wnen entering Part II. He is usually allowed to 



switch if he can satisfy the requirements for him to major in 
Economics, in particular that he has passed Part 1 Kconomics with 
at least a "majorable" mark. 

There are a number oT reasons why a student may decide to 
switch from his provisional choice after one year of study. Some 
possible ones are: 

(1) he may have developed new interest in another subject field; 

(2) he may find himself more competent in another field; 

(3) he may be attracted to a new maj ji' field which has just 
been offered; 

(4) he may have been uncertain as to where his interest lay 
when admitted to the University; 

(5) he may have applied to do ^a subject where competition for 
places was not great in order to get easy admission and to 
switch latei'. 

During the first year and between the first and second years 
of the undergraduate degree course a small percentage of the Part I 
students either fail Part I or withdraw voluntarily from the course. 
Based on the 1968 and 1969 entry figures^ the mean wastage is about 
9 per cent: clearly this may vary from year to year and from one 
department to another » and wastage was indeed rather high in those 
years. 

Students who pass Part I will then carry on to do their Part II. 
It is at this st^ge tl!at any switching of major subject will normally 
occur. Since there is no examination between year 2 and year 3, 
student wastage at this stage is negligible. Thus, the pattern of 
student switching becomes a very important factor in estimating the 
Part II teaching load. 

Based on the 1968 and 1969 entry data, we were able to construct 
two switching matrices. A switching matrix (S^j) indicates the pro- 
portion of first year students who intended to major in Department i 
but switched to Department j in their second year. Each of the ele- 
ments of the switching matrix is calculated by: 

^ii 

^ij = if "^^^^ 

A^ = number of students who intended to major in Department i and 
passed Part I (i.e. after wastage has been taken off). 
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A^^ = number oi' students who intended to major in Department i at 

adinission but switched to Je^^artment j when en1;erinc Part II. 
and ^ A . = A . 

ouitchinc can be substantial. As an illuijtration, the following 
table s..owy the perctnlage of Part II students .;ho of.ted to follow 
ti'.eir provisional choice of major. Althou>^:h it is not possible to 
/generalise as Uh- sample is small, some points do emer^je. For 
instance, there is relatively little switching in the science depart- 
ments, with the notable exceptions of Mathematics and Operational 
Research. Of the arts deLartments, Philosophy has a switchinij rate 
sitinificantly higher than the avera^je. 



Taole 2.2 : Pro;}ortion of students who did not switch their 
intended major between Part 3 and Part IIx 



Department of Intended hajor 


Year of Kntry 


196B 


1969 


Biological Sciences 


.91 


.95 


Chemistry 


.92 


.79 


Computer studies 




.83 


ivjigineering 




.75 


.'environmental Sciences 


.75 


.72 


Mathematics 


.4.i 


.51 


Physics 


.84 


.82 


Financial Control 




.83 


Operational Ke search 


.2':) 


.00 


r-conomics 


.66 


.68 


Politics 


.68 


.61 


Sociology 




.69 


History 


.75 


.59 


Philosophy 


.32 


.28 


Religious Studies 


.70 


.75 


rJnglish 


.75 


.76 


French 


.75 


.74 


Russian 


.90 


.89 


Classics 


.84 


.80 



^' For the complete switching matrices, see Appendix 2. 
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.3": -^^?s 



■ - _ — ^ ^^^ ^^^^^ j 




^^^^ 



A^^pa^r^^ course: 
pjefefence^ tie prpppfti i^lfi ^SacEin|^io 

student as^^^^Jf a student:!^ 

tfipie-ffirjor student as one ^tM^ in/ each J)f his three 

departmehtSi . ^ - ^ . - 



II 






|tri-.£xi^ir>>'_- 



KM 



ism 





- ----- %t 



^ 



cgnt^flVoX sty 

We can cooputejiry^^ ;f6r: diff^i^ent-yea^^ studies /tod J ot» 

for ithe f irst',flmd: second^^^^ i^sstsdifor the thirds year* * 

It is clear that it w^^ not be fair tp:fididca^^ teaching 
staff solely according to the n\^ ihtpnding to major 

^in each department (the najor'eq^ account must be 

taken of service t^chihg and minor cc^e preference it is to 
taite such account that theoryaiucs have been computed: their ti^e in ' 
the quihquenhiai staff planning exercise is described later in 
Chapter 4« ^ 



(3) 




1 - f- ^^^ ^--^" - 
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atihg «wit^Hi|Sg- rite^ c|ur£t-by ituden 
-the Uniy«raiti%to^^^^ lAlSct *$ak^^ =L -r : _ 

to t1U(e- degrees (to^^ 

the <&xtent: cf^^^ t he. UKiVerpl^ 

i>y s^^^nte mjp^^^^ i^^^^9?l^^# i%each 
49PI^^^®nt* Air th^^^ cliapteri Pljuilly^ _ 

knowing the projectM^^^l^^ ih eMch _de|jar_tmeftt^ We neediito: qpxopute. ^ 
the required hunWrs of stUff in reach department in^eich year of \tto 
quir;quenniu«; ior^ to use ti^^ 

coipute wtet load (of a given ••mix** V can be carried -by a gi5f€h number 
of members of staff # as Suggested in. thb following paragraphs. It i| 
to carxy out this last step that we; need to answer the question of 
teaching loads* . . " 

It woiad be hatunil to s1:6w the theme of the last paragx^ph in 
a diagKm like the following: . 
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Student nui|erc:. 
by, dejnrtmcrit 



of §emb¥rij T^^^^ f or ^ uMii^^aJ^^ 

ope SndfSajo^^^^ 
be admitted to^^ 
tfcSnoy fof^^^^ 

« tu<i§nt. choice of courses is -^^^^ jthese- publishid f 
-it id-fdi^'iac)i:det)drt^^^ 

wisl^ng to-fiwitch- t6_a-M3or in- the department: or to minor^ in it 

sliould be limited* v 

- -— _ - _ _ « 

. Ui^ergg^ duate:^eat>hing^I^ 

All of this de|)ewls on our ability to estimat wastage^ sWitcb^ 
ing and course pireferenco, on the one h^d, ^ahd teaching Icadslm 
the 6tMer« The first set of factors cah be studied historically^ by 
determining - how aany students have dropped out in the past and their 
pattern of course switching and minor course preference* the second 
factor has been the subject, at Lancaster, of ah espirical study. 
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\ X^ ^ nSfcfi&o^^ii^ , X^ : ^ - _ 

« « number €»f seminar ee^^^^ veel^meiiber 

of ^ * - ^ - , 

r e "pbst-SprteM" time pir student per course 
Zi7* iareest nhole number not eideedin^ x/ 




the expresoion for the total teaching load In m deper 
(TCasured in hours):. has three parts, apart from the special load of 
practicals or laboratory sessiousi The first concerns lec^res given 
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and the spent <iiwily on ,;^^a^^^^ 

dimcuit for ?aerob<^r> __ 
research time and iiae «i>ent ;;preparing.;u^^^^ 
nornaiiy ^eciberc of otrfi cavo%$ectujro^^^ 
pwviou»ly carried out roaeurch.-It fmu 

taken lb prepare a 6n«-houy 5ec|ura imu T^^g ibr n i^pgaiyd jectur^ 
than for one (jiven- ito f Iret ^J^prww^*^|| 
invite aeabera of staff ip^^py^ 

the iirc| J-pu^r .ye^ir^^ of a leciure jierits:/^^ yripgni*: 
tion tiiB^^ per lecture in? &e of^^^^ 
(lax) in :^|. X6uS3-^^ 

claiseif • 4^9gt ttji und^gr^^ 

%ieij|ure courae WcSedf ufe by" (usiju^ 

hi#itiy aej^iei tuloHaij^ wi^^^ 

diff dealt ie&\can^ ij^on^ dut^ ^Stffi^^ -/or^^^^^ 

^i^/^f Mfhi^^^y tjur: jgab jfft^ _ 

sugppixia jRat fie tdceo q vjogx^j^^ f of j ^^ :^ 

1 ieaiibni oh the e^e fi>gnag |o|M 
cailsfS a hu^er of hou^ of tea6j>li^^l^ ej[^%:^^ ti J ^ _ 1 ! 

Where o ii the jhualer df ^cesa ion s att^ndi^ thei^roU^j^a^ 
repreaentis one hbur fSr the qctu^^ AtPi^ft» i^^C Soufi ^6^^^ 
dSvyided hy the % S^oupa on j^yet^e t^f^^ 
huoBer of gewihar^rou^^^ ^t- : 

since if n i» the number of atudehijfi^ in «ach se«^^ thehsfor 
a ieeture/eeminar series i attended by students there viil bet 





groups and thus altogether: 



I- 



I groups* 




The third part we have described loosely as ''post^Haor^ 
in Which we include all other time spent with students on academic 
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195^5^^ SJi^^^ a, courses .there -Was_ some^^ 

M d^slS^isRi5^.post p^paration time . 

wfien worgi^s donei^ pr^Yratibnvresui^^ 
ask||^y5|tudent^ JM^^^? treated 

'^"^ I - I^^MS^Mp^^MiW^K^^^^^^ ap^^. t^liSH?t^ei.yeai:s£df„^^^^^ in 
tj^5l|ense^ti^ ihou^t^tWt;^^^ ' 

i^P^^Jij ^^^^ £l?fic\Uty- they had was 

.ft^j^T^I^QsVro^^ in, the 



, riTaBle53;^l ;^s ^eacHtingtload^in^ 

^^^^^^^^mm^ ^;-^^^yg;CnotSn^es8a;i£v^;t)ica3^, ' 




gSeminarB: 



k;]^3^lii6iitei^^ 



TotaT 



:§|8I^^S3%y^Jt??^^ ( mjm ber„of„ etxidehts »^ 

9^ cP-Ur8lr8V.-:^mW pi whi&>have ^d t^^^ ^ 

Je ;e0^^Qat^ (g^^^ s can be 

ejit:&ated ^eas"6imbig;^^^ thp^S<wifh ±^£f H ^ad 

^y^Jg&tions ffi p^^^X^J?^^ 3.oad«; _ 
4? ii^ite^^ 

the- tMes 3^en on^ri^ hSye resxdt^ in pyerr 

estimtion :<^^^ to^haye: given 

^replies Vhich woSd^^JhowjthemH^ and this , 

qualification: nee^^ in-mind when intefpretir^ results.^ 

fffi^ing vaiul^s in , 

the departments^ we.^ereza^ relating to 

Part I teaching loMi^ ^3^2 and 3i3)_* 

' The two straight iil^^ aye« 

The ihterc^^^^ I line relates to time 
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taken pi^paring for and actuaiiy giving estimates of this 

tiieKyaried fro^i 250 to 450 Hours^ If it Were thought better to have 
no •?dyerHead" then;a^iihe showif^-Csay) 45 houx^s per weighted student 
instead of {40_ might seem S2 and_A4 are weli 

above the -1^^ this *5e because of their e^^ 
classesjand language laboi^tpi^/sesS^i f or S2 : alone it ;ma^^ 
because, of the shared equitably ampn^^^^ 
cf-=8%aff un^ 

rCpnsijderin^^^ 

l€cti£^8i- 

line cpxwsponds tOla^l6M':pf ^85 hours per twei^ studentj 
tdt^^teachi^ 

tl» tlu^t yeai's of his^ 45 (My) + 85 + 85 k^^^^ 

and the ayeiSge^^ year ^&6ut: 7^ 

are thus the, sug^ studeritsy 
If staff r^quii^aent s are^ based on the f omxlae : — ^ 

^ : 45N^ f or "each depar tment " 



85N, 



2 . 



and assuming that^-each member of staff c£m be allocated 900 hour of 
teaching load 9 theh^we dan compute staff req^ for any student 

intake prof ile over (say) the next seven years* A crude justification 
for the fi^ire of "966 hours is that it is equivalent to 30 hours 
attributable; time in each of the thirty weeks of three ten-Week terms. 
It is also consistent with estimates of the average total time spent 
by members of staff on teaching and directly associated" work which 
we calculated from the teaching^ load data« Suppose we consider the 
profile below, derived according to criteria discussed iii more detail 
later, in which .a balance has been kept between gradual growth in 
the student population and gradual growth in first-year intake* the 
staff requirements for this student profile are given in the last 
line of table 3. 2. 

The staff requirements and the student population have been 
drawn, in Figure 3*4, on scales such that 180 staff has the same 
ordinate as 2,<:?2 students. It is easily seen that as intakes increase 
(from Year 4 onwards) the staff requirements lag behind owing to the 
relatively small load for each Part I student, giving an implicit 
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Tabie i?yg: Student .n umbefa and 



1 -■ 





ifo/fi ' 




IT2/I3 


\ 1^/74 1 


; 74/75 


75/76 


76/77 


Total 
Ihtalce: 
















Ist^Year ; 
2 n4 Ye a r 


: 858- 




: Jia^ 


1,079 
754 


: 1,450 : 

. =980 . 
. 734 


1,650 
1,317 

980- 


" ii76o 

1,498 
1,317 


Air year i% 








•Jills 


3,164 


: 3,947 


4i515 


i Kwber on" ^- 

!:Nui¥er-^dn 
:Part ii ; ^ 


1^414 " 


" ^ ~" " 


: ^8ip i 


1*079 
1,468 


3-ii450.: 
1,714 


1,650 - 
2,297 


1,700 
2,815 


Staffvon:i ^ 
Part I 


45: 


^? ; 


: 42 




73 : 


83 


85 


"slSroh I 
O^t. II 




140 , 




139 


" *162 - 


217 : 


266 


Staff total 
requirement: 


^177 J 


182 


: 185 ' 


193 


1 235 1 


; 500 


, 55i 



reserve Of Staff compared to a staff-student ratio computed on a 
basis of equality oyer stutiehts in yearl of study. 

That a Part I student made only half the demand oh staff time 
of a Part II -student TOS not .2^^^ before the study, and we 

therefore trie! to verify this by medns of a student survey, 

' A questionnaire was sent during; the Spring Term to 20 uhder^ 
graduates in each year of study, asking (in effect) for a copy of 
their individual timetables, together With an estimate of the number 
of students attending each session* 35. completed profoitnas were 
returned, a response rate of about 60 per cent. 

The following table shows the average niaaber of lectures and 
seminars (or tutorials) attended^ and the median group size. Prac- 
tical classes and language laboratories have been excluded. 

If it is true that Part % undergraduates are less demanding of. 
staff time than Part II undergraduates, then we would expect to find 
evidence of this in the table. It is clear that the lecture load is 
much less in Part I -than in Part II: even though the average number 
of lectures attended in the third year is less than the average num- 
ber attended in the first year, the average number of stuuents 
attending a lecture is smaller still. However, lectures account for 
a small proportion of a member of staff •s teaching load. 
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Figure 3.4 
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^abie 3>3: Numbers of lecturea , ahd. aemina^y a- 
attended^ ^per week' by under/rraduatea 







. _ Semihars/lutoriais^ 




Y«ar 

of- 
study 


Average 

number _ ' 
' attended 


Median- 
group 
sise 


: Average 
number ^ 
attended' ; 


Hedian 

group 

size 


. Hespohses 




lit . . 


; 7 » " 


ioc 


5 


10 




2nd^ - 


7/ of 8 








11, 


..3rdv,:: 






4 or 5 ' 


; 7 ■ 





In our analysis,: we took the load due to giving and preparing 
seminars as (roughly ): • 



where 



K B number ox" students 
n = group site . ^ ^ , 

q = preparation time for a seminar topic 
8 = avera^ number of seminars oh the same topic taken by a 
meiaber of staff • 



Table 3»3 gives estimates of n, and the average number of 

seminar sessions attended by each student. Ihus the total nvjiber of 

seminars held in a week for Part I for H,^ students is estimated by 
5N N - • " 

_1 = ^ • Similarly, the total number of seminars held in a week 
ST 2 Hp 

for Part II students is roiighly ^ » Thus the proportional load 
of a Part I to a Part II student is given approximately by the 
expression: . 



(1 + -i)/(l + % . 
®1 ®2 



I 



It seems reasonable to take 82 55 i as there is very little 
duplication of seminars in Part II, and - ^ there 

seems no reason to assume that the seminar itself is more or less 
difficult to prepare* To give an indication of the possible Part 1/ 
Part II sercmar preparation ratio, we therefore compute values of 
the foregoing expression for various values of q and s, , thus: 
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Table Helative Part I/Part^II seminar loads ] 





q 


2- 




4 


5 


















2 




.7 


^6 


.6 


i6 




3 




.6 


.5 


.5 


.4 



Ijb can be seen that for quite a wide range of values of q and s^; 
the^load due to prepar^^ Part 1 is jnore or 

less^abqut Mlf .what: it ic in:?art !!♦ , ^- 

^Veh at tthis earl y itMe_,QfLJiie^ha^^ 
could be given at a departmentai level to those planning-^ hew courses* 
For example-,- in one arts department^ it was proposed to ^ive twice 
as many seminars in Part I but fewer lectures^ We were able to give 
ah estimate of the change in staff work load which would result. We 
estimated that it would rise from 2,745 to 2^945 hours - the depart- 
ment had felt that the effect of its. new plahs would be **a slight 
increase" in the teaching ioad. Again, a formal structure could help • 
in spreading the teaching load within a department *'fairly*». It is 
probably true that preparation time for sehior members of staff is 
generally less than that for junior members; indeed we sometimes 
suspected that an individual's estimates of p and q might be more a 
measure of his ex^^erience than of his industry. Pair loads need not 
necessarily be equal but a formal model of teaching loads could help 
^ to spread a department's teaching load among its members fairly. 

Postgraduate Teachin/r Loads 

Various attempts were made to derive weights for postgraduate 
students, with varying success. One attempt was made concurrently 
with the undergraduate teaching load study. 

Staff members we I talked to in all four arts departments thought 
that-^Oii^D/hours- was 'a'Yeasonable: estimate of the teaching: loai of 
a postgraduate research student. If we take 40 hours then the appro- 
priate weight is 0.6 relative to the average undergraduate weight of 
1.0. 

The net teaching load of a postgraduate research student in 
science or business studies is more difficult to estimate: there was 
considerable variation between departments: the smallest teaching 



-load in a department was 240 hours, and the biggest considerably 
more. Such figures are difficul*; to interpret, ^ince they do not 
take account of the contribution to teaching made by research students* 

The teaching load due to po.ttgraduate students taking courses is 
also difficuit to estimate: it is certainly variable^ as Figure 3.5 
shows. The straight line representing an average load of 260 hours 
per student Ijas been drawh as a guide. Possibly there may be a 
difference between the arts departments on the one hand and the 
science depwrtmehts oh the others 

Ther^ ire grounds f 6^ some of the points because 

they are special cases: S2 because it= is in part supported by UGC 
eaxroarked *?pump-prim^ funds and S5 because it is in part supported 
by outside earnings. If tlds were done j thiih the appropriate line 
would be much flatter. 

In addition to these grounds for treatijig the data with caution, 
it is known that the postgraduate weights which might be appropriate 
to the data in the graphs are different from the weights implied by 
staff returns to a "Use of Time** survey carried out by the Committee 
of Vice-Chanceilors and Principals in the same period. Nevertheless^ 
the data do represent the allocation of resources felt to be appro^ 
priate by departments:* they are^ we believe, honest assessments of 
the perceived graduate course loads. AH these remarks emphasi-^e 
the value of sensitivity analyses on the effects of different post- 
graduate Weightings on departmental loads. 

In the j>ast^ though not as a measure of relative teaching load, 
the University Grants Committee has used a weight of 2 for an arts 
postgraduate and 5 for a science postgraduate, relative to a weight 
of i^or an undergraduate. These are the weights which liave been 
used at Lancaster. Until recently, departments at Lancaster have 
been grouped in four Boards of Studies with Board A including the 
science departments. Board B the business and technology departments 
(including Mathematics and Kconomics), Board C social studies and 
Board D language and area studies. 

In accordance with the so-called "UGC norms" suppose we weight 
postgraduate students in Boards C and D by a factor of 2, and then 
determine appropriate weights for Board A and Board B to compare them 
with the norms, our object being to check whether the actual staffing 
matches the allocation policy determined by UGC norms. Ve might 
expect the appropriate weight for Board A to be 3 and that for Board 
B between 2 and 3. 
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If the weights for Boards A, B, C and D are a, c and d 
(c = d » 2 in this ease} and N is the total number of veiehted 
students at the -Univeroityi then: 

K e nuBber of undergraduates -fax number of postf^uates in 

Board A 

■f b X number of postgraduates in 
. _ Board B 

+ c X number of post^jraduatos in 
Board d 

+ d X number of postgraduates in 
Board D 

and if there are K staff, we can define w e | as the staff-student 
ratio* " ^ 



ft^f Staff -aiid atudenta at * nd>])>eenb#i^„ ^79 



Board 


Postgraduate*'^ ""^ 
^ students 


"Undergraduate 
students 


Staff 


A 




487 


67 


B 


210 


497 


106 


C 


140 


835 


89 


D 


41 


472 


52 


Total 


500f 


2,291 


314 



Table 3*5 £5ives staff, postgraduate and undergraduate students 
in each Board of Studies at end-December 1970. tfe thus havei 

67w « 487 + 109ia 

106w « 497 + 210b 

89w « 835 + 140c 

52*! « 472 + 41d. 

Ve have supposed that c s d = 2. Adding the third and fourth 
equations together, we obtain as an estimate of w. 



Part-time postgraduate students have been cour.ted as 4-. 



In Board A» we nay estiiaate the implicit pootgr&dxmte wei^^hting 
using thia estimated value of w » 12t 

Which doeo indeed agree with the UOC nona» 

In Board B^ with a sinilar cfilculStr^ we obtain 

Which is higher even than the UOC norm for science postgraduajds* 
The reason for this is that some of the departments in Board B, 
particularly those concerned with business studies (Operational 
Research^ Systems Hngineering and others) carry out practical projects 
with oVaff-student teams which need relatively intensive staff 
involvement and consequent!^ a more favourable staff-student ratio 
which li&Q been maintained rh part by income earned from the projects. 

It seems likely that in the near future, the Development 
Ooumittee may decide that the weights for postgraduate students used 
up to now are too high» The appropriate weight for an arts post- 
'J;raduate has been suggested as equal to that for an undergraduate". 
«(ith the same data^ we can compute appropriate weights, implicit in 
present staff numbers, for each Board of Studies. Suppose that in 
Board D the appropriate postgraduate weighting is 1» so that w is 
estimated by 

Then a = ^22j=_p j i.g^ 

■ana b =iS6<2_^^ 2.68. 

It does not seem feasible (for reasons of campus politics, if 
nothing else) to weight business postgraduate students heavier than 
science postgradur^te students, so we may weight ihem both at 2tl thus: 



This is of course only one of an infinite number of possible 
weigh'' lngs» but it seems not uxireasonable that a postgraduate 
student in an arts department should be weighted the same as an 
xmd e rgmC ua t e . 



(i) 

Board 


(ii) 

Ufider-^ 
graduates , 


(iii)^ 
Weighted 
Post- 
graduates 


lotal 

Weighted 

Students 


,{v>«(iv};iO- 
Kstinatcd - 
Staff at 
lOtl ^tio 


^ < vi) 

Actual 
Staff 


A 


4B7 


219 


706 


71 


67 


B 


. 437 


^420 


917 


-9? 


106 . 


C 


835 


WO \ 


975 


98 


89 




4742f ' 


41 


513 


51 


: 52 


Total : 


2^291 


820 


3tin 


312 


- 314 



The reasonableness of taking a weight of 2 for postgraduate 
students in science and business departments is partly checked by 
noting that with if « 10 and c « 1, the equation for Board C is 
approximately satisfied, and that the weighted stuff-student ratio 
(3111 T 314) turns out to be very nearly equal to lO* 



-Planning Uttder^duaf Admisaienit^ 

Let us see how these results could be used in planning the 
development of departments. We take it that we are given the number 
of staff in each department both now and at the end of the quin- 
quennium, ah estimated total of 522 at Idncaster in 1976/77* Such 
numbers, under the new policy, are a clear indication of tho way in 
which the University is desired to develop. The> imply a notional 
••reserve* of staff to be used to reinforce departments which are 
seen during the quinquennium to be overloaded, or which it is desired 
to develop. Suppose also that we are given the number of equivalent 
postgraduate students in each department currently at the University 
and the proposed numbers of postgraduate students in each department 
at the end of the quinquennium. Given a possible distribution of 
postgraduate students by Boards of Studies thus: 

Tablf ?i7: Possible poatgraduate a tudenta ir^ 

.Board A 

B 
C 
I) 



190^ 

370 1 
270 
50 
880 



560 



conforming to a eraduate/umi^rgx^aduate ratio of 16 per cent in a 
postulated university of 5f4bO students at the end of the quinquenr 
niua* we can. compute the staff-student ratio w as 



522 



11,42* 



Thuc the nwnber of meiabera of staff required to teach these post* 
Cr^uate students g W9^^^|»9 » 226^ The numbers df otaff in each 
departoent uvailable for teaching ^er^raduates can be found by 
sul)tractinij the numbers required f or posicrriduate stxvlents from the 
proj^osed minjUsal staff 'ailocations at the end of the quinquosihiua. 
These staff: hiiiberavaay be by :il,42 to give the hw^^ 

of equivalent students Which can be dealt with by ea<?h department* 
It is at this point that theur -^values discussed in the previous 
chapter can be U8ed« Strictly » if we exi)ect 11^ students majoring iR 
Departiaent i to sive rise^toTaTload N^^*^^ in Dej)artment then to 
convert the teaching lend in each dejjartrdnt in terms of equivident 
students (soy 11^) to equivalent students s^ajoring- in that department 
(K^) we need to solve the followin^j equations (one for each depart- 
ment): 



i"i3 



Bearing »i»^ the uncertainty of thenr^^ values^ solving such a 
system of linear equations seems unnecessarily cuabersomo am^ we 
have instead adopted the procedure of dividing each by its 
corresponding <ir^ to compute an estimate of and then normalising 
to ensure that the sum of the is equ^il to the sum of the K^* 2;^ 
any casst if there are any constraints on the number of students 
permitted to major or minor in any dej^artment, it is at this point 
that allowance must be made* Using those N^^ for each year of study, 
as estimates of undergraduate numbers at th^ end of the quinquennium, 
a profile of undergiroduate nxuabers can be produced taking account of 
the constraints on smoothed intakes and smoothed student growth* The 
way this is done is described in the next chapter* 






Teaching loads in Kew Departaenta 

The remark above (page 43) that as intakes increase, staff 
requirements lag behind student numbers owir^ to the relatively small 
load for each Part I student, does not hold in the first few years 
of a department's existence* This section looks at the woxUoad of 



a new .dep&rtme^^ Usuaiiyi. in a- new .department stafr are not allo-^ 
lifted- on .a strid^^^ staii-stu^^ basis, :_andi indeed many departments. 
|egin with very,- few student^si belieying that, this will inyblve them, 
in less: workiv However*^, the ma^^giimi iiofi^^^ student inf^he. first 
_,few.^ years- is. the sape^as .in .stiad^'state, au^^ staff -student 

fatio^ were.^.s^ imposed WoulC Xn-fac^[he more .efficient .in 

staff. ;time %6fhave M intakes,. prpVide^^ adequate facilities 
vA^^r^^y^^W^v J - ^ ; ' / ^ s . ^ r — " 

^ __ J» BMfyi ^^^^^^f^i^^ij^-^ % +-^^Ao^due ^ _ 
* \ . :^ : . . " ; ^ \-_ -_ " " - i pra6^ic4is pi^^^^ 

As im apprdxi^ati^^ let us -t^e iy^l.oid -associated: w 
seMxmS^as Jroippr^^^ tp-the niwibir of equivalent- students,, and- 
suppose also that the gumber of hours of ^j)3^cticais u.has associated 
with it^^^prei^ar^^^ time ut. Then writing as kn approximation to 

-F Ni^.^ :h|ve:: ; - ' 

t^ p) rfk/+iu(^ •+ t)i ^ ' 

This is assumed to hold separately (i^e. with different parame't^r ' 
values) for each year of study; fn a particular technology department 
at Lancaster, the only difference, in parameter values concerns k, 
and we may writer ^ . 

' i + p) + t^Vij + Njjkjj) + u(i + t) * . 

where the suffixes I and 11 denote Part I and Part II respectively. 

What characterises a hew departinent as regards teaching load 1$ 
that lectures and practical sessions have to be prepared ab initio; 
there is no backlog of lecture material and prepared practical 
mfiiterial to draw oh* Suppose therefore we let -^^^^ he the number of 
lectures being given for the i*^ time, and p^^^ b.e 'the average number 
of hours required to prepare such a lecture, with u^"^^ and t^^^ 
defined similarly. Then: ' 

L = \i^^hl + P^^^) + (Njkj_ + Njjkjj) + ^u^^^d + t^^^). 

The coefficients p^^^ and -t^^^ are the workloads associated with 
one hour of lectures and one hour of practical sessions. It is a 



commonplace that lectures and practicals beings given for the first 
time -take more time in ^preparation than those for the aecoiiC time*, 

-However, considerable- revision and preparation are stiil heed^ for 
the second delivei^^ and (so it Is thought in this department) only 
6h» the thi^^ delivery has -an equilibr^ beyond which 

the workload changes?-very lil;tie* Typically a. department mig^ run 
lecture courses and practical' courses for about' fpur-years before 
hew, iefcturers and^ n^ the old pncs? This ^rer-cy cling 

t ake s piac e; all .the ' time nin - a; de^rtment which 'ha^ re "".chedv a s t eady 

Tstate-rbut. np^^ ^ ' / • 

Asi iiiustratioh , we give belo^ the teaching load 

for the technblo^' dep^ already^ referred tp« Some 

of the : pafame t e r values are -known k for ^- exampl e , the number - of Par t I 
students in Year i) but most- >are' either estimated or have been agreed 
as reasonable by members of -staff- of ' the department • 

PM?gme t eiCVedue s =dh : a Newl 1) e par tment 

kj = 15 and kjj = 45 are known, and Tables 5«8a and 5«8b give 
values for the hew parameters. 

Table 3>8a * 
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Using the data above, the workload can be computed to give 
Table 5* 8b. 

The tabie as shown implies that it is possible to split lecture 
and practical courses so that in the steady state, there is a con- 
stant workload related to the introduction of new courses: there are 
many ways of splitting the courses, one of them is shown in Tabie 
5.9, a and b, in which the suffixes indicate for how many years the 
course has been gi^en. If such course-splitting is hot possible, 
then irregularity in new course workload is inevitable, and will be 
even more pronovinced in the first few years of a department's xife. 
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.Table 3^Qbs The resulting teaching load can be compvited as 

2 3 4 5 

L 1,410 5,590 Q,880 9»240 10,115 12,065 



steady 
state 



Values for load (L)'and equivaieut student numbers ^ 
plotted in Figure 3.6 • The iag of student numbers behind workload is 
^noteworthy. It should be remarked that the workload does not include 
research or auiministrative Work: it is of ten alleged that dxirine the 
first few years of a new department, the- workload on members of staff 
is such that they have very little time for research. 

Since the preparation for a course precedes its delivery by some 
time, it may be realistic in practice to smooth the workload and 
bring it forward. It is the practice of departments to have staff 
before students because of this and other preparatory work. It is 
clear from figure 3.6 that unless members of staff are appointed an 
appreciable time before the arrival of students, a strict application 
of a staff-student ratio would unfairly penalise hew departments. . 
?or a new department at Lancaster, numerical estimates were made of 
the amount of resources needed above those called for by the overall 
University staff-student ratio. 



Chapter 4 



ADMISSIONS POLICY IN T07P/77 - - 

The General Growth Pattern 

This chapter describes how, given proposed undergraduate student 
nxanbers in each department at the end , of the quinquehhiuin^ under-, 
graduate intakes can be planned, to satisfy various criteria. That 
.this really is a problem is not immediately obviousj a linear inter- 
polation rule, with undergraduate intakes rising by the same amount 
each year, and total undergraduate niimbers in consequence (since the 
B.A* is a three-year course) rising "by three times 'that amount seems 
on the face of it an entirely reasonable admission programme. The 
reason that it is not lies in the way the quinquennial planning 
system works* * ^ 

The next quinquennium covers the five years 1972 to 1977. In 
the last year of the current quinquennium (1971/72) each university 
must "balance its books", that is, it must spend no more than its 
^•income from the University Grants Committee. On top of this, the 
U.K. in general, and universities in particular, are currently 
suffering from the effects of inflation. Together, these two factors 
ensure that undergraduate numbers must stay roughly constant in 
1971/72, compared to 1970/71. 

The full settlement for the next quinquennium will*^ be announced 
around November 1972, at which time each university will know its 
income from the UGC for the next five years. November 1972 is already 
.part way through the first year of the next quinquennium, and it 
therefore seems prudent (on account of the anticipated cash flow) not 
to plan for significant expansion in 1972/73. The year 1972/73 must 
be a "holding" year, with little if any increase in student numbers, 
unless a real risk is taken on the form of the final settlement - 
and many universities "guessed wrong" last time: For the remaining 
four years of the quinquennium, however, it seems reasonable to plan 
the expansion in undergraduate numbers which has been siiggested by 
the University Grants Committee and accepted by the University (more 
or less a doubling in siae) in accordance with two criteria; 

1) to make increases in total student population as smooth as 
possible. 



2) to make increases in total student intake as smooth as 
possible. 

The reason for the first criterion is mainly that increases in 
^total student numbers give rise to cor respond in/j requirements for 
^acilities'f especially residential acconuriodation. The assumption is 
that steady increases in the student population are easier to deal 
with than intermittent, relati^jly large increases. The reason for - 
the second criterion is in part related to that for the first: some 
facilities for first-year students are already fully loaded (e.g. 
lecture accommodation for certain Part I courses is already so 
strained that further increases might mean, a radical change in the 
way the courses are taught). Another reason is one of treating 
intending entrants, and particularly school leavers, fairly. It 
seems right that increases in student intakes should not be subject 
to large changes since this could mean that those attempting entrance 
to the University one year would- be unfairly penalised in comparison 
with those attempting entrance in the next. Sor.iethin*; can be done to 
smooth the effect of such changes by offering deferred admission, 
and this solution may have other benefits to the intending student, 
but it seems unlikely that it will be itself sufficient to take up 
the. effects of large fluctuations in student intakes. 

There seem in consequence to be two strategies: 

(1) to have student numbers still accelerating fast over the last 
' three years of the q.-inquennium. This would enable a smoother 

build-up in intake numbers, but could cause major transitional 
problems in the overlap from Quinquennium 1972/77 to the follow- 
ing Quinquennium 1977/82, especially if 1977/78 is again a 
holding year, like 1972/73. 

(2) to accelerate as hard as possible in mid-quinquennium and taen 
level out. This would cause significant unevenness in student 
intake numbers, and large imbalances between Part I and Part II. 
student numbers. It would, however, make the University less 
vulnerable to discomfort in another holding phase in 1976/78 
than would Strategy (1). 

For each of the two growth profiles in these two strategies, 
two levels of student intakes in the next two years were explored: 

(l) The financial difficulties at the end of the current quinquennium 
have made it unlikely that the previously planned intake of 790 
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in 1971/72 can be significantly exceeded. A further 790 in 
1912/13 would keep total undergraduate population about 
constant* 

(2) If inflation were to be mot from the University's own resources, 
and if the University wished to "squeeze" no further, (e.fj. to 
maintain the curi-ent teaching loads and staff-student ratio) 
then the same expenditure per student in constant value teras 
would be 'implied. If inflation were to run at 10 per cent over 
the next two years, and if half of this had to be met by 
reductions in student n\imbers, then total student population 
would have to be reduced by about 5 per cent in each of the 
next two years. Intakes of around 670 in each year would achieve 
this. Happily, it appears unlikely that'the Government will' 
leave universities to absorb Inflation at anything like a 10 
per cent rate: so this second intake strategy is probably 
redundant. 

There are thus four cases, combining the two 'intake strategies 
in 1973/77 and the two intake levels In 1971/73. We have numbered 
the four cases fro:.. 1 to 4t thus: 

(1) intake 670 in 1971/73, gradual increases in 1973/77 

(2) intake 790 in 1971/73, gradual increases in 1973/77 

(3) intake 670'in 1971/73, rapid increases and then levelling 
off 1973/77 

(4) intake 790 in 1971/73, rapid increases and then levelling 
off 1973/77. 

For each of the cases the remaining flexibility in intakes has 
been used to meet the two criteria as closely as possible. 

Past data were used to estimate switches in students* intended 
majors and loss rates (as described in Chapter 2). These were used 
to calculate Part /I under^:raduate numbers in tenns of equivalent 
students. When changes from current to future intakes were signifi- 
cant yH?hey^were smoothed as much as possible in accordance with the 
two criteria, ft'hen reductions were inevitable across the whole 
University, they were applied equally. 

The most important results were produced- in the form of /:raphs 
(Figures 4.1 and 4.2) which were presented at a meeting of the. 
University's Development Committee when a decision was made on the 
most preferred pattern of growth. Finally, the student profile shown 
as Case 4 was chosen, corresponding to sustained intakes in 1971/72 



Figurt 
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and 1972/73, and fast growth in student intakes in 1973/74 and 
1974/75, taiXin(j off a little in 1975/76 and 1976/77i The choice of 
this profile implied (at the time) a comaitaient (araonc other things) 
to a worsening staff-student ratio in the next two years, and greater 
prejsuj^on accommodation (relative to Cases 1-3) in the middle of 
the quinquennium. 

After the presentation of this material, the University agreed 
to plan to increase its undergraduate numbers from 4,150 to 4^520. 
One consequence of the earlier presentation to the Development 
Committee was that agreement was soon reached on a student profile 
coR:parable to Case 4 but ending in 1976/77 with the newly proposed 
total undergraduate numbers. 

A Computer Pro/Gramme to Compute Admissions 

The Development Committee were also shown the proposed develop- 
ment of student numbers in each department corresponding to <jach of 
the four cases* These numbers were produced by a computer programme 
"QuinqnoB" whose outline is as follows. The main loop of the pro- 
gramme may be represented: 

The data (box 1) comprise: 

a) Present numbers of major equivalents by deportment for 
each year of study. 

b) Vector of wastage rractions by department. 

c) Switching matrix. 

d) Planned numbers o /er the next two years by department. 

e) First-year intakes over the next six years. 

f) Planned stuuent numbers for the seventh year by department. 

In box 2f the programme works out the way in which the propor- 
tions of undergraduates in each department would change over the 
next seven years in order to reach the planned target, and then 
converts these to numbers for each department's intake. 

In box 3, the first-year figures for each department have the 
appropriate wastage fractions removed and are then multiplied by the 
switching factors to give the following year's second-year structure. 

The programme smooths out year to year fluctuations in the 
balance of studies, as represented by the ratic of the number of 
(equivalent) students taking science courses to the number of 
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Figurft 4.3 Flow chart for coapuf r protram "^uinqnos*^ 
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(equivalent) students taking arts courses. The i)evelopment Conmittee^s 
plans implied an increase in tho proportion of science students and 
the programme ensures that the rate at which this increase takes 
place will be consistent with the increase in total student numbers 
implicit in the preferred student growth profile • 

The programme was used in conjunction with the planning of 
undergradiiate admissions, described in Chapter 3» On each run the 
results were printed in four main sections and, as an illustration, 
a sample from each section, relating to one of the arts departments, 
is shown in Ta^le 4#1« The figures shown are based on the 1970/71 
course preference structure. Given current student numbers in the 
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department and planned student numbers at the end of the quinquenniumt 
the preferred total student growth profile gave the major student 
equivalents shown in Table A« This table and the one beneath it are 
based on the assumption that no course switching is allowedt i«e« 
that a student reads the major course which he intended to read on ^ 
admission to the University. The second table shows teaching loads 
and staff requirements in terns of equivalent students* Postgraduate^J^ 
student numbers are shown changing linearly from their current fifiitre 
to the estimated number in 1976/77* Staff numbers wero calculated on 
the basis of the 1:11«42 staff-student ratio derived in Chapter 3« 
It will be seen that except for third-year students* this department 
is a net loser* in that the load of its own students doing courses 
in other departments is much greater than that of students from other 
departments doing its own courses* 

The third tabic again shows major student equivalents* this 
time assuming switching is maintained at present levels* Naturally* 
first-year intakes are unchanged* but it can be seen that this 
department is also a net loser of major equivalent st.udents* i*e* 
that students intc^nding to major in it on admission tend to change 
their minds. Similar remarks may be made about Table D as were made 
about Table B* The effects of losjes through switching are apparent* 

One result of the analysis has been that it enables us to 
estimate bounds on the effect of the new policy on computing student 
numbers described in Chapter 2* In 1969 and 1970* a student st the 
end of- the first year who wished to change his major and was quali- 
fied by his Part I results to take his new maior could do so* Thus 
the 1969 and 1970 switching matrices used in the programme ^*elate 
to times when students had considerable freedom in their choice of 
major* Staff were then allocated to departments on the basis of the 
resulting load* 

Under the new system* it may be that not every student who 
wishes to change his major and is qualified to do so will be allowed 
to (because the department in which he would like to major might 
become overloaded)* Th\is the two pairs of tables (A* B and C* D) 
represent two bounds on the forecast operation of the proposed 
system; first with no switching allowed at all* and secor^ly with 
complete freedom to switch* The number of students who want to* are 
qualified to and are permitted to switch under the new system would 
probably be somewhex^ between the two extremes* though precise fore* 
casts of the effect cf the new policy on switching would clearly be 
exceedingly hazardous* 
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The Betemination of nn Adniagion Policy 



Results like those cnown in Table 4,1 are the culmination of 
the teaching loada atudy describe in Chapter 3 and the work on 
course switchinij, course preference, ana waota^je deccribed in Chapter 
2. These results are in effect one link in an iterative chain^ at 
shown in Fi^re 4»4» This chart is m» expansion of the sisple diagram 
shown in Figure 3 •I. 
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Figure 4.4 An. iterative: procedure .tQ^determlne .student ^admissiont 
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In box 1, the preferred total student profile is input to the 
computer. In box 2f proposed undergraduate and postgraduate numbers 
(based initially oh reasonable foreeaf:ts), for each department in 
the last year.of the quinquennium, are also input. In Box 5, student 
course preference, switching and wastage are applied to box land 
box 2 to givfe undergraduate and postgraduate numbers and loads, by 
department, for each year of the quinquehhium. in box '5, the results 
of the teaching load study are apx^lied to the departmental student 
numbers and loads of box 4 to give st^'f requirements for tuider^ • " ^ 
graduate and postgraduate^ loads by deparltment^ again for each ye4r 
of ^he quinqueimi staffing requiremenl^^^ (b6x 6) can. then be 

compared witfr the /proposed' .staff ing figure- put f6r;<ard by Senate 
(box 7Ji and if the figures do hot^^^ adj-istmentl-dan 
"be made to the^^umbers of und postgraduate students 

in departments or student switching and course preferfmce can be 
restricted. The cycle is then re-entered at box 2,"an'.^ repeated until 
a sufficiehTcly close agreement is reached. 

At this pointy based on: 

- the preferred total student profile in 1971/77 

- the proposed undergraduate and postgraduate st-,.deht numbers 
' \ in each department in 1976/77 (adjusted if necessary) 

- estimated student wastage, course preference and switching 
(restricted where necessai^) ^ 

- the results of tlie teaching load models 

we have produced the desired schedule of: 

- planned undergraduate and postgraduate student admissions 
in I97I/77, consistent with tho proposed minimal numbers 
of members, of staff in each department in each year,^ 

We emphasise the dependence of the' results oh the parameter 
values we have taken. If teaciiing methods were to change, the rela- 
tive Part I/Part II student weights mi^ht also change. The Develop- 
ment Committee may well request further results leased on different 
ways of weighting postgraduate students. There are two points here: 
fxrst, that results -such as these need to be the object of a sensi- 
tivity analysis to determine the stability of the results in the^ face 
of variations in parameter values, and second, that there needs to 
be a continual up-dating of the parameter values. The second point 
alone would be a wortnwhile reason for continuing the activities of 
the project tear. An extensive sensitivity analysis isjcurrently 
under way« 



Chapter's 
ALLOCATION- OF FUKDS TO THE LIBRARY 

Introduction 

This chapter describes work which is designed to assist the 
decision: How much should be alidcated for rec'^reht library expen- 
diture? The work entailed^. the construction of a' mod er which computes 
the disaggregation* of a given total budget amongst diffe'rerit expend 
diture heads j Md so demonstrates; the 1^ overall funding"1rreces- 

sary to attain specified levels of service* 

Much, of this report is concerned with- the direct teaching/ 
learning process as ^carried out l)y academic departments. Irr addition 
to these activities, any university maintains a number 6t "central 
services", all of which contribute in some way to its overall per- 
formance ♦ ' 

"The principal central services are shown in Table 5*i» 

Table 5.1 ; Principal central services 

Administrat ion 

Library 

Computer 

Audio-Visual Aids 
Buildings and Grounds Maintenance 
Residence and Catering Facilities 
Recreational F&cilities 

The problems of preparing a budget estimate for a central service 
depend very much on the particular service under consideration* The 
maintenance of buildings and grounds is simple to cost, given the 
standards of heating, cleaning etc. which are to be maintained • Nor 
is it very difficult to estimate savings that can accrue from a 
reduction in, say, cleaning standards. On the other hand, given that 
the university population is reasonably satisfied with the standards 
attained, there is no cogent reason why more money should be spent 
on improving service* 

However, when one considers the University Librarv > such 
simplistic comments do not hold. The university population is rarely 



happy with the level of service a library is able to give, since 
-there- are-many demands for service which are not satisfied, in 
addition to which library management is convinced that there is a 
large latent demarid. Also libraries in universities have to do more 
than attempt to satisfy immediate demand • They bear a responsibility 
for building a collection of journals and books, and a retrieval 
system, wiiich will be available for future users, and there is thus 
no point at which the marginal value of spending money on the library 
becomes zero. However, there is cliarly a point at which this margin- 
al value is less than that wljich would accrue from spending the money 
elsewhere in the university, and value judgements have tq be made in 
detemihihg appropriate resource allocations. Obviously research of 
the nature described in this study can only assist such value judge-^ 
ments, and cannot replace them* 



Organisation of the Lancaster University Library 



There are no significant departmental libraries at Lancaster* 
All books, periodicals and other bibliographic materisLL are housed 
in two buildings, one of which is temporary accommodation to be 
vacated when. all teaching departments are' on the main site* The 
library is under tae control of the University Librarian, with two 
sub-librarians responsible for reader services and administration 
respectively. A number of assistant librarians maintain close con- 
tacts with readters. by assisting with all facets of library use from 
the selectiorT^of new books to the conduct of detailed literature 
searches. Routine library work such as book ordering and cataloguing, 
arranging inter-library loans, issuing material to readers, etc* is 
performed by trained library assistants, who in turn are helped by 
untrained juniorsi In addition specialist staff are employed for ' 
binding, photographic and print work, the development of computer • 
based systems in libraries, and research into library maixagement* 



Library Bxpehditure Model 

Library expenditure has been traditionally presented under the 
following heads: 

Staff 
Books 

Serial^ (i*e* periodicals) 

Binding 

Sundries. 
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Figure 5.1 
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A model has been developed, which shows for a given total 
library budget, the most likely breakdown between these heads. - 
Figure 5.2 illustrates the model, and the following sections detail 
its principal features, 

(1) Staff 

The previous section on library organisation outlined the main 
categories of staff in..the library. vUth. the growth of the library 
that is envisaged, the librarian foresees the need for a third sub- 
librarian before the end of the next quinquennium. Assistant library 
ians have in the past been recruited so that each has served four ' 
academic departments, 

Alth<JUgh the number of academic departments is not to expand 
greatly over the next quinquennium^ the size and scope of existing 
departments will certainly increase. Thus to maintain present service 
levels, to departments it is estimated that ten assistant librarians 
-will be needed to service thirty departments by 1976/77. Senior and 
junior library Assistants perform a number, of functions: 

Service desk (i,e, issues^ returns'" and general enquiries) 
- Inter-library loans 
Acquisitions 
Cataloguing 

Serials (i,e, ordering, receiving, etc.) 
Official publications. 

The number of staff needed to man the service desks will depend 
partly on the number of issues that occur. This in turn depends upon 
the number of users, and the number of issues per user. The number 
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Figure 5.2 
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of potential users is known, as the student population up to 19T6/77 
has already been determined. The number of issues per user is a 
statistic which was stable prior to a major change in loan policy, 
since when it rose by some 50 per cent, and shows signs of further 
increase. However, the number of service desk staff cannot be expected 
to grow linearly with issues indefinitely. The present supervisor of 
the service desk can envisage doubling the throughput of issues with 
a 50 per cent increase in staff. Sensitivity analysis described later 
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indicates this estimate is not critical. Trained library assistants 
perform a supervisory role for the service desk, so increases in 
staff will be at the junior level. The number of inter-library loans 
that need to be processed is expected to increase linearly. The 
present staff level is assumed to be correct for present work loads, 
so the extra staff needed, again at the junior level, can be estim- 
ated. Tiie levels of activity in the acquisition and cataloguing 
sections depend entirely upon the number of books bought. Thus the 
sl'2e of the book budget is reflected in the number of staff estimated 
for these sections. Extra acquisition staff win be at the junior 
level, but for cataloguing^ the additional staff will have to match 
the present ratio of senjor to junior staff. The staff who will 
^process serials are similarly estimated on the basis of the number 
of serials that will be bought. Again extra staff will be at the 
junior level. At present one senior library assistant takes care of 
Official Publications (i.e. Government documents) and preparing 
rf<f^^r^^KiJ\ .material for binding. Although the number of serials that will need 
binding is to increase, the saving in effort by introducing an 
internal bindery is expected to compensate, so that one person will 
still be sufficient for the combined load. The cost of the systems 
analyst and photographic and support staff such as programmers, 
secretaries etc. are included under this he"ad, 

(2) Binding 

The library has recently opened its own bindery, which has a 
given capacity.' When this capacity is exceeded, extra binding can be 
contracted out, or the bindery can have its capacity increased. As 
the smallest increase feasible involves employing two extra staff, 
there is a levpl of extra work below which it is cheaper to contract 
work out, and above which the extra internal capacity is economically 
justified. The model computes the number of items that will need 
binding in a given year, which dispends upon the number of serials 
and paperback books bought by the library^ The model then determines 
the least cost method of binding this number of items. 

(3) Sundries 

This expenditure head covers such items as stationery, tele- 
phones, travel etc. In the past it has amounted to less than ten 
. . per cent of library expenditure, and no detailed analysis has been 

attempted. Bstimates of future expenditure have been mad^ by fitting 
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a regression line between past expenditures (corrected for inflation) 
and student numbers, and using the lino to extrapolate the cost in 
conjunction with the agreed futiure student numbers. 

(4) Serials and Books 

' These are grouped together here because of the way in whFch 
funds for serial and book purchase are controlled at Lancaster. Once 
an order is placed for a serial the librarian is most reluctant to 
cancel the order, library policy being to hold consecutive copies of 
serials as far as possible. Thus a decision to order a new journal 
commits expenditure into the future. The library divides its book 
budget between teaching departments according to a lorraUla agreed 
by the Library Committee. Departments are permitted to use some of 
their allocation for purchasing serials, a limit being imposed in 
recognition of the commitment of future funds. In order to estimate 
binding costs accurately it is necessary to estimate the ntimber of 
serials that will be pur.chased. A linear extrapolation of serial 
titles ic incorporated in the model and sensitivity analysis indi- 
cates this is a justifiable simplification. The cost of serials at 
current firices is then computed, and the amotmt of money remaining 
to be spent on books, after all other expenditures are met, is found. 
Using current book prices this budget implies that a certain number 
of books will be bought in a given year. Appropriate adjustments are 
then made to the book budget to allow for the extra cost of staff 
who will be needed to' acquire, catalogue and bind the books, together 
with extra binding costs. 

(5) Validation of the Model 

In developing any model one is concerned that the structure is 
correct, and that the parameter estimates used are sufficiently 
accurate. Since this is a simple model, and since the librarian was 
involved in its development, the question of detailed validation of 
structure does not arise. However, there are a considerable number 
of parameters in the model and the values of these parameters were 
initially estimated by the most appropriate means. In testing the 
model it was necessary to isolate those parameters to wnich a small 
change would result in a significant change in the outi^ut of the 
model. A sensitivity analysis was performed on twenty variables, and 
it was found that six of these were sufficiently sensitive to require 
further investigation. These variables are listed in Table 5»2. 
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Table 5.^; Sensit ive variables in the library model 

^ Average book pric'e ^ 

Average serial pr[ice 
Number of serials tsiken i ^ 
Number or books taken { decision variables 
Work rate in cataloguing section 
Staff salaries 

In the case of book prices a detailed survey of the cost of the last 
1,500 books bought was made. The results of thas survey enable an 
average book price to be calculated, together with a coni'idence inter- 
val. A s-milar survey was made of serial prices, and the staff salary 
model described in Chapter 6 was utilised to estimate the salary 
costs of senior library staff. 

Interpretation and Use of Model 

The node] was progranuiied to enable the sensitivity analysis to 
be performed, and to allow the comparison of a niimber of alternative 
budgets to be made rapidly.. Various attempts were made to present 
the resulting information in ways that could be easily interpreted 
by decision makers, i.e. the Librarian, Library Committee, Develop- 
ment Committee and Senate. Table 5.5 shows a -typical comparison of 
cqsj; information that was presented, and Figure 5.3 illustrates the 
infoiraation graphically. 



Table S.3 t Alternative library budge ts 





Staff 


Bind ing 


Sundries 


Serials^ 


Books^ 


Total 


Budget 1 


121.1 


12.7 


15.6 


34.7 


55.7 


219.8 


Budget " 2 


125.0 


15.2 


15.6 


34.7 


105.7 


296.2 


Budget 3 


135.8 


17.1 


15.6 


34.7 


. 16974 


372.6 



All figures are in £l,OOOs. — 

The model does not indicate the exact split of funds between books and 
serials that might occur. 

When such information was i>resented, care was taken to point out 
where misinterpretation could occur. This is particularly crucial 
in the case of book and serial prices. All the estimates produced 
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FIGURE 5>3 ALTERNATIVE LIBRARY BUDGETS 




by the model are at 1970/71 prices, to conform with UGC requirements 
for the completion of quinquennial estimates. However, the rate of 
increase in book and serial prices is particularly hign, so a nominal 
book budi^et prepared for 1976/77 has to be corrected to indicate the 
equivalent purchasing power of such a budget, should the inflationary 
trends continue. This problem is further cou.plicated since, as 
Lancaster spends more on library facilities than the national average, 
supplementation resulting from the Tress-Broun Index of University 
costs will always be insufficient. Similarly for staff costs, the 
estimates are prepared under the assumption that should national 
agreements alter salary scales, the library would receive appropriate 
supplementation. 

Results from the model have been presented to a number of 
meetings, and have served as bases for discussion. The first such 
meeting was of the Development Committee in September 1970, when a 
paper was being prepared for a Senate Conference outlining initial 
quinouennial plans. At tnis stage the decisioh was taicen that the 
library would continue to spend in the region of 9 per cent of 
estimated total university expenditure. In February 1971 the Library 
Committee received detailed estimates and provided valuable I'e^^dback 
to the research team. The budgets were presented as in Table 5.3 and 
the Library Committee took tho opportunity of discussing the level 
of book purchase that they felt would be desirable in 1976/77. These 
reconu^endations v/ere then incorporated into the model, so that 
instead of a total budget being used as the starting point, the 
desired book budget was in^ut to the model, and the necessary total 
budget computed. A later Library Committee meeting in June 1971 
approved these estimates, which were then sent to the Development 
CoDunittee for incorporation in the quinquennial submission. 

It ^I's envisaged that further use will be made of the model in 
the event that some reallocation of funds is necessary when the UGC 
settlement is announced. 
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Chapter 6 
THACHING S^APP SALARTRS 

Introduction 

This chapter describes a simulation model which predicts the 
future cost of staff salaries. The model can also be used to invest- 
igate the effect of changes in staffing policy, 

In British universities permanent teachiitg staff are appointed 
to one of the following positions; * 

Professor 
Header 

Senior Lecturer 
Lecturer. 

At Lancaster the title Header is conferred on some senior 
lecturers to recognise research ability, but in general as far as 
the level of seniority and responsibility are concerned, and in 
salary terms, the titles are equivalent*. For the remainder of this 
chapter senior lecturers should be taken to include' readers. 

Professors ;are appointed at fixed salaries. There is a rolnirum 
professorial salary, and for any university the UGC recurrent grant 
is calculated on the basis that the average professorial salary is 
of a certain value. The UGC also imposes a limit of 35 per cent on " 
the percentage of staff who cm be appointed professors or senior 
lecturers at any time. Non-professorial appointments are made on two 
salary scales. The scale for senior lecturers has nine points, although 
the ninth point is not automatically attained. Lecturers are appointed 
to a fifteen .point scale, with an efficiency bar operating at the 
eighth point. In normal circumstances a lecturer (senior lecturer) 
progresses by one point on the scale ei ya year. At Lancaster the 
Academic Promotions Committee can sanCiiOn faster progression lup the 
scale, and can also promote lecturers to senior lecturer posts. There 
is no formula by which a new appointee has his salary automa<,ical^ 
fixed, but data obtained at Lancaster indicate a strong correlation 
between initial salary and age/academic qualifications • 



This is the most common U.K. practice, but in some U.K. universities 
only the title "Header" is used, replacing senior lecturer com- 
pletely. 
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staff salary costs amount to soae 38 per^ cent of present recur- 
rent expenditure, so there is ample reason as full an understand- 
ing as possible of the effects of, Dhiversity growth on these costs 
should be sought, A simulation model wnich embodies the salary scale 
structure hos been developed, and is being used to project salary 
costs to 1976/77. 



SiTnulatlon Mod#l _ 

The model used to represent the process of staff movement is of 
a type known as Markov Hodels. The basic premise upon which such 
models are built is that an entity can be in one of a number of 
states at a given point in time. At regular intervals state • changes 
occur, and the probability of an entity chan£;ing from one state to 
another needs to be known for every pairing of states. Appendix 3 
shows the possible transitionr that can be made in the model. The 
transition probabilities depend only upon the state the entity is 
in. immediately prior to the state change, and do not depend upon the 
previous history of state changes th - have occurred to the particular 
entity. This slinplification, necessary for computational expedience, 
must be closely examined in any application of Markov Models, in this 
particular ajjplication the entities referred to above are teaching 
st^ff , the states are points on salary scaxes. 
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Lecturer «t 
Point 15 



0.93 ^*^0»07 



0.7 






Lecturer 




Senior 




Senior 


•t Point IS 




Lecturer 




Lecturer 




et Point 




at Point 




3 




4 




- 74 - 



Figure 6*1 showF a typical sot of tninsitions possible in a 
state change, together with transition jrobabilitier- In rejili^ty^ 
the probability that a lecturer at point 15 is pror.otc^d to so:iior 
lecturer might depend upon liow long he has been at thnt point • Ix' 
he hao been there ror ton yoara, he ic cleurly unlikely to receive 
promotion, while if he has been there only one year ho s^jxy have to 
wait a little longer. !rhc tuodel developea io unable to roco{;ni:je 
thes« degrees of coraplcxity, and data are not available in sufficient 
detail to create any such model. 

The basic data inputs to^the model arc the number of staff ^t 
the varicuc levels in 1970/71, and the total number of teachinr staff 
over the whol€ quinquennium.- Usin^ ?m initial estimate of staff num- 
bers by department over the quinquennium th^^ number of professors in 
the University was estimated. Given the total numbor of posts, and 
the number of professors in any yoar, there is en upper bound on the 
number of senior lecture*;hli.s that can be filled in 'that year, due 
to the 35 per cent limit mtntioned abovo. The moi^ol simulates reality 
by perfomins the follow^n^t three stages consecutively: 

1. The' numbiics of staff at each level who will leave in a 
given your are estimated. 

2. Staff who remain arc either promoted to po It ions vacated 
or newly created at the level above, or move up the salary 
scale they are already on, unloaa already at the top of the 
scale. 

3. Hew staff are introduced to the system to fill the remaining 
posts. 

Figure 6.2 illustrates the main facets of the model. 

Hach of these stages will now be considered in {s^^eater detail: 
(1) Hxit of s taff from the Univerftitv 

Staff leave the University for two reasons: to r.?tiro, or to 
take posts elsewhere. Retirements, bein^j age correlated, can be 
easily forecast from current staff records. However, v^ry few staff 
will reach retirement age at Lancaster during: the next quinquennium**, 
so this part of the model deals only with the esvimatins resignation-. 
In the absence of sufficient data pormittln*; a more detailed analysis. 



* A ccnse'iueuce of the University* s relative youth as an institution. 
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it is assumed tbat^a constant proportioiirbf staff at each grade wlU 
fesi^ each year. So the aodeX uses a saapiing i^utiiie to estimate 
how nsiny professors i senior lecture):^ and lectureips wixi resign each 
year. Having aurrived at these estimates it is necessary, to d<iten^ihe 
from which points 6a yne lecturer senior lecturer-scales .ne 
departures will occuri Be^artiires or staff distri- 
^^^^4 across thei scales, in a certain way.^JBiit these distributions - 
'-'iii^ reflect |fae;rd^tri))uj^^^^ of^y:l^staff-6n~scaies-as^^^^^ 
inherent biases Jb6i^5ds? lea^ on jAe -scaie i.. 

combines tM 

distributiq^^^ tis^^ \ 
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The preceding csection described how the Eodel^ cphputfes the 
number^of statff that l^w-^he Uniy^ a giyeh yeari This 

* inf oiTsatioh is icombined" 1^ '^r^atedFbyjithe i ^ 

ex|.ansion of /the UniversiHy^.to Tnd aooointeeht^ 
are need>i at: ^^ch level* _ . 

^ J'Pf ^^f essbriai anii senior lecturer - posts ^ these appointments 

/caff'jl^^ f jroS-irithih^ the UniveiSity. The. b^ piX)ffess6Hal 
^p^intcentji^ oycf^tl^^^ ^^f i/ihitS^ 

SiMrs Within such^chairs in the past> a. 
pariicuiar percent 5t is Assumed tfctt the> 

•aTO-propHM^ioii will tl^ true for future appointments, aM that- tH^ 
pedpie wiia C0& from the top thi^e poiht> of 'the seniox* lecturer 
scaii^^ as Ms aisoirbeeh txrue of virtuall:?''ail promotions to cj:ait« 
in the pasti T^e data available show towMds 'promotiofici - ^: 

coming i^rd frequently fftxa point % rather than 8^ :or 8 rather thnn 

"7^ so the model determines with e«iuai likelihood from i.hich of. these 
three- points -the senior lecturer' is .promoted* This contrasts with ^ 
promotions J^rbo lecturers to senior lecturers^ where there is a bias 
towanis the higher points oh the scale proT^ding^^ prb»otions« The 
pro&otion of senior lecturers generates^ further serGlof^ lecturer posts 
^P-b^^^ille^,- ^d ^thes^ ar^ added to th^se produced by. dep^irtur and 

^^fimsidh* To datem how many, of these "po|:;s ar^ filled by existing 
iecturefs, 4t: is ^^n^^^^ all pjromotions ^6 senior lecturer 

-B%ve co^ f r^ 14 amd 15 onf tie lecturer scale Hiiii 

the top :4*^;^jini^^ in t|ir^ eacn lectuiw'at 

point- 13^ -and d§temihes iby^^a idampling process -whether ^or not the . 
Icfcturer is to :prombted^»^ an^^ so, to>which point on the senior 
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lectu'^r scale, the sampling process reflects the propr^rtion of 
lecturers at point 15 who have been procot'ed in the •past, it bein^ 
assumed that a similar proportion will be promoted in the futiire. 
The model then sequentially performs a similar process on lecturers 
at points 14, 13? ai^ 12, moving lecturers vho are hot proaoted to 
higher points on the scale in accordance vith past data. During this 
stage -^a-record is kept of the nimber of promotions froui lecturer to 
senior lecturer^ and a constant check is^kept* that the number of 
posts available is not exceeded. Should all these posts be filled by 
promotion before the sodeivhais considered 

12 and above^^any promotion which the^ sampling process calls for is 
hot.ailouedv and movement to a higher point on the lecturer sc^e is 
specified. This explains why lecturers ^t pdiht i5 are corjsidered for . 
promotion before those at point 14 etc* 

AS With promotions -from senior lecturer to professor, pxt>i^otion8 
from lecturer to -.senior lecturer create moxe posts on the loWe^^cale^ 
so the number of ^ new lectureships to be filled is updated by the 
models 

Lecturers on points 1 to 11 are next considered. Fast data 
indicates that, of 1^ various possible changes (viz: ** stay the saffie% 
••move up one points t "move up two points'*, etc.)^ the only two chaoges 
that are signi^^ut for our purposes are "noire up one point" and 
"move up two points", (i t no tej g in /pass ing that past data sigj-ify 
that the existence of the bar on the lecturer scale has no si^iiificant 
effect upon movements up the scale.) The model determines for each 
iectiurer on points 1 to U whether one or two steps are to be maie. 0 
This is again done by a sampling process reflecting past data. 

T)^ model -then moves senior lecturers who have not been promoted 
up their scale. Past data indicate ^hat moyes^f more than one point 
az« very rare» so the model moves all senior lecturers at point X ta ^ 
point 2 etc. Again it is noted that past data do not indicate that 
the eighth point on the senior lecturer scale is effectively used as 
a terminal* or holding' point. . . ^ 

(?) Appointmen t of nev f:taff 

The previous two sections , together with inforv^tion on new 
posts created by .expansion, determine how many new staff need to be 
appointed at each levol* It is assumed that the distribution of 
appointments across the^cales in the past will be representajbive of ^ 
future appointments* The model uses these distributions and sampling. 



procedures to allocate new staff to the scales. This can be done in 
two ways. AU non-professorial posts caii be grouped together, and a 
sampling routine used to allocate a new staff post to either a point 
on the st^nior lecturer scale, or a point oh the lecturer scale. The 
other alternative fs to set quotas of ^^enior lectureshii^^s and lecture 
ships, with the 35 per cent rule being the constraining factor, and 
use saiBpllng procedures t'o^allocate posts to particular scale points. 
The reason for th^se two options in the model is that the method of 
recruitment ^to posts in reility is difficult to describe precisely. 
The majority of posts are tiefitied as being either for a lecturer or 
for a senior iecturer^ Howevfr, there are occasions when a lecture- 
ship cannot be fill^^ but a senior post can, and vice versa. THe 
two options on recruitoent are. built into the codel to represent 
limits within which the real life situation liesf arrd are controlled 
by altering a paraceter. - - 

Testing of Kodel . , ^ 

The coonents made earlier in this chapter on the structure of 
Haricov Kodels indicated that numerous simplifications are incorpor- 
ated in this model. The extent to which such simplifications are 
acceptable depends upon the purposes to which such a model is put. 
it would clearly be hazardous to use the model to forecast the career 
*^th of an individual aember of the teaching staff the model was 
never intended for such purposes, but will be used for forecasting 
the agfpregated salary costs of a total body of staff approaching six 
hundred in number by 1977. Thus th^ performance of the model must be 
judged with its purpose in mind. Preliminary tests have beerTcarried 
out, using the model co determine the average points on the senior ' 
/lecturer and lecturer scales for staff in 1971/72, and comparing - 
thetje results with the actual staff positions on the scales. There 
is still potential error' not due to shortcomings of the model, since 
there are still, at the time of writing, some three dozen posts to 
be filled, and estimates have been made of the points on the scales 
at which these appointments will occur. Table 6.1 shows the results 
of these comparisons. 

When the vacant posts are filled' these comparisons will be up- 
dated, and if the suggestion of bias remains further investiga'tions 
will be necessary. In addition to the model being validated by 
monitoring its performance, /it is being subjected to detailed sensi- 
tivity analyses to isolate those parameters which need to be most 
accurately estimated. 
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Table 6^1 ; Preliminary results from simulation godel 





Average Points on Scales 1911/72 




Senior Lecturer 


Lecturer 


Kodel Prediction 


.5.0 


7.3 


Actual* 


5.2 ^ - 


•7.5 



This includes ostinates of some 10 per cent of posts. 
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Chapter 7 

jPCPKimiTURSS IN DKPARTMHNTS 

Introduction 

This chapter deals with those expenditures under the control 
of teaching departments. At lancaster a Departmental Allocation is 
(pranted to each det^S!H;nent; out of which, expenditures against t!^.e 
following iteias are met: ^ 

Administrative and ^secretarial ataff salaries 
Technical staff saldri^ 
Consiuaable materials 
Travel, post, ststtionery etc. 

lixpenditure on teaching staff is not controlled "by departments, so 
in the past there 'has been little opportunity for departments to 
capitalise, on sarings under this head, although some instances have 
occurred when teaching assistants have been paid with money saved by 
someone taking a sabbatical With lesc chan full pay. 

In this chapter two studies are described; tlie first outlines a 
scheme which was^ designed to allow departments greater flexibility 
in their allocation of resources whilst at the same time reflecting 
their needs for central services* The second is a. study which assists 
the ^'rocess of determining, departmental allocations by assessing the 
funds necessary for administrative and secretarial assistance.. 

A Scheme for Bepartmental Virement 



The following paper was prepai-ed by the research team, and after 
meeting the approval of the Development Committee 'was put to Senate* 

Departme ntal budrreting in the next QUiriQuennitAm 

(1) The Development Committee propose tliat from 1st July 1972 the 
present departmental-budgeting scheme should be changed' to allow 
limited virement between the budget head for academi'* salaries 
and what is at present regaraed as the departmental allocation. 
The proposed Ciiange would also allow for a charging system for. 
central academic services (excluding the library) so that 
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departments would be aware of the cost of these services and 
could influence their growth. 



(2) The allocation of resources «ould (as now) be related to student 
load. For practical purposes an agreed estiiaated student load 
for each dej^artment would be used although if there we're any 
major variations the budgets could be altered in the following 
year's allocation. Ignoring minor variations on the student load 
would recognise the fact, that departments need to plan piiead for 
staff recruitment and ether piu'poses'and that tuey are not always 
ablt sf to respond quickly to unforeseen cha-iges ift student numbers. 

(5) The main elements of academic department expense « excluding 
library and accoinmodation - are-'shown below and it is suggested 
that these be grouped into four budget heads* 

Elements of Cost Budget Head 

Academic (Teaching) Salaries Academic Salaries 

Technicians Salaries i 

Clerical and other Departmental | Departmental Salaries 

Admin. Salaries \ 

O^helTDeJSiaental Expenses \ ^^^^^ Departmental Expenses 

Computer * » 

Audio yi!r»;iai Aids / Central Services 

Nuffield TWeatre | 

The budget for academic salaries at departmcn>>al level would not 
'be in cash but would be expressed 'in terms .</f" weighted staff 
unil/s - the weights would reflect the required ^proportion of 
senior to junior staff. Ali other cost elements would be 
budgeted in' cash. 

(4) The budget originally approved by Development Committee would 

hopefully represent a normal departmental deployment and although 
virement would be allowed from this point there would need to be 
some rules to stop abnormal development that could perhaps place 
a heavy contingent liabilfty on the University. These rules would 
be in three forms: ^ 

i) A definition of the budget heads between which virement is 
allowed. 



ii) A limit on the anjount (in cash or staff units) that can 
be transferred between budget heads. 

iii) The evaluation of the staff units transferred. 

(5) The proposals for the allowaoie transfers are shown in the 

following tabfe. The arrows show-^e direction of the permitted 
transfer of resources: ' * 



Academic Salaries 
Depair^ental Salaries 
Other Departmental Expenses 
Central Services 



(a) (b) -(c) 



(d) 



a) The staff unit in t:»is transfer wouxd be evaluated in terms 
of the average technicians or'clerical salary so that the 
saving of one lecturer could not produce a numoer of clerks, 
the total staff (academic and departmental) would remain 
about the same. 

b) The staff unit would be evaluated in terms of the average 
academic staff cost. 

•c) There would need to be a relatively low total limit on this 
transfer to avoid the possibility of a department using staff 
vacancies to lead to ur.-iue extravagance on other departmental 
expenses* 

d) These transfers would normally be in the direction indicated 
but transfers in the reverse direction would be allowed if a 
special case were agreed by the Beveloi^ent Committee. A 
atrict control on. the transfers out of the Central Service 
budget would be required to avoid the possibility of the 
, ^ University having to finance a central service that could not 
quickly contract as well as \xh.n£ the money for other depart- 
ment'^1 purposes* 

(6) Although, if it is approved, the revised budgeting method would 
not come into operation until July 1972, it is proposed that the 
central sei'vice charging should be introdujped notionally from 
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July 1971. This woul<i ^ive a year's Experience ol" oOHts and 
usage before incorporating this type of expenditure into the 
departmental budgets proper. ^ 

(?) Carry forward of overspent or underspent allocatio^js at each 
year end would coutiaue to be allov;ed on the ,bud{^et heads 
ex:.ressed in casn values althou{;ij forced, viroment may be neces- 
sary to avoici accuiaulatint^ caapensatin;^ over and underspend ings 
within a department. 

(8') The main advantage to departments woula be the ability to 
transfer resources to or I'roci the academic salary "vote. The 
-:arly stages of such a scheme v;ould need a close control by .the 
Development Committe^ but it may be posr;ible after a time to 
^ relax t:)is detailed control. 

In the event > the r>cheme was not accepted by Senate, so, in the 
immediate futui-e at lej-st, the 'present system o/ departmental budget- 
ing will continue. ' 

Administrative Servi'.ces 

Th central administration at incster Univenrty is comple- 
mented by administrative and secretarial staff in departments. 
University policy has been that, if aepartments^so_desire, the 
routine administrative load on academic staff should be minimised. 

Th^> "obvious" way to tackle the problem of determining appro- 
priate assistance is to do a detailed work analysis, specifying all 
the administrative tasks and estimating the required staffing. . 
study of such j cope was felt to be unnecessarily detailed, so the 
concept of a supply /demana regrcssioii' line was introduced". On the 
suj.ply side of the equation ther^ are the follov/inr grades: 

Supply Points 

Administrative Officer 6 
Senior ClerK & C.Le^-::/ Secretary 5 
Junior Clerk & Shorthand Typist 2 

The supply points al^ocr-^ted to these grades are in proportion to 
their average salaries. This allows departments freedom in deciding 
the i^alance of assistance tht*y will employ. For example, a department 
"justifying" six points could have either an administrative officer, 
or two seci'etaries, or three snort hand typists. 



Demand points for the .followin{: yracies of othor ntrifi' were 
de'term\ned b.v performin,"^ regression an::tl.vses on existiny data, 
^ omitting those aepartmonts v.:hichj for reasons ol embryonic ciae or 
external Jundin^a, were clearly aiypical. 

;)emand Points 

Processors (fuli-time) 1.5 
readers. Senior Lecturers , u.?3 

Lecturers, i'roject or/icers 

Part-time Professors , 5 0.25 

Research Officers . 

Technical Staff O.15 

iiuch analysis is clearly based upon the as i:un:pti on that the 
existing staffing levels v/ere generally correct. Although this could 
well be a false assumption, the introduction of a control policy 
such as this has merit in itself, it certainly helps to create parity 
of treatment. 

Further- Developments « 

In preparing the quinquennial submission, estimates are needed 
for the expenaitures dealt with in tb\s chriptcr. The administrative 
services model is bein^j embedded ii) these estimates and needs to be 
complemented by similar studies on technical staff and ccnsuiiable 
materiPlo, items which account for sif^nificant funds in science and 
tectmology departments. 
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Chapter 8 

THJB ALLOCATION QF DEPARTMi::JTAL ROOM SPACR 

The Problem 

There are many "spatial" problems within universities - the 
capacities and relative positions of^ laboratories and lecture theatres 
and the evei^-pressing difficulties of rooms for teaching staffs 
particularly' where tutorial teaching is practised. But the problem 
tackled in this project 'is the common one of the conflict between 
trying to provide "custom-built" accojnraodation, while maintaining 
"flexibility" should the planned use require arty modification. In 
expandii^ organisations, such as the University of Lancaster, a 
coupled difficulty is the uncertain and changing si^ce requirements 
of departments increasing in size. 

Most of the non-laboratory teaching acco.Timodation at Lancaster 
is provided within the cpllege buildings. These are each substantial 
in size, and can readily accommodate the largest departments. Apart 
fronr. »ny constraints imposed by colleges against "domination" by one 
or two departments, this space can be essentially occupied by any 
non-laboratory department; and although departments may have to move 
en bloc from time to time, tnis system provides much flexibility in 
allowing more space-. to be made available to departments as they 
expand . Thus a few years ago, six or seven departments were located 
in any one, cpllege - while the norm "is now tliree or four. 

But the next substantial block of non-laboratory teac/iing space 
to be built at Lancaster is not within a college but a special "Arts 
teaching" bui"* ling, planned to house i3conom5.cs, -Computei/ Studies and 
four of the other Business School departments This is unique at 
Lancaster, in being scheduled beforehand for occupation bji specific 
non-laboratory departments - and for convenience (though not 
accurately) it will be referred to as the "Business School". In this 
building, the problem of department expansion is%eing partly met 
by building in sepat'ate phases in the customary manner, while between 
phases, any "spare" accommodation can*be used temporarily by staff 

It is assumed here that for operational reasons, most departments 
wish to keep all their staff rooms grouped together - this is in 
fact true of nearly all departments in Lanc^ister at present. 
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frorn other departments. 



The provision of this building naturally iirplies nominal 
allocations of siace to the various departments and tnence allovs 
for special purpose accommodation. -Though special purpose accommoda- 



tion can certainly be beneficial, we wish to ensure that its pro- 
vision does not inhibit flexibility m space allocation. And although 
ranges for staff numbers are set in quinquennial plan, - the variations 
witoin the ranges are not insignificant. It is with this aspect of 
spa^'.e allocation and any interaction on building de3i(jn that thjLs • , 
study is concerned. The methodology is clearly transferable to simi- 
lar planning problems in othor contexts; but the long "planning lead- 
time", and the increased uncertainties in requirements are perhaps 
as significant within' university building as anywhere, while the 
diff icul':ie3 of getting departments to surrender space previouSj.y 
all oca tea to others more heavily pressed are well-known - and often 
surrounded by mysteries -of-"academic requiremen'*-s"l 

'The "Business School" is to house six departments: Operational 
Researcn, iSconoraics, Computer Studies, Behaviour in Organisations,-' 
Marketing and Financial Control (referred to subsequently as Bl to 
B6, not necessarily in order). There is already an outline plan for 
the building which defines its shape and the total floor space. The 
objective is, knowing the forecast number of staff ard graduate 
students, to allocate the room space to each department within the 
building, and \o locate any "special purpose" rooms, so as to provide 
the greatest fiaxibiiity in accommodating the departments - whatever 
thoir actual expansion rates^ 

Backfcround Information 




K 



See Figure 8.1. 



88 - 



graduate movements through other departments are minimised. Similarly, 
it is also desirable to have the central facilities (e.g. conference 
room, reception) near the car park entrance. Academic 4^tafi' rooms in 
department B6 will mostly be 240 square feet becaune-of tutorial 
group sizes, but for the rest of the departments, 20C square feet 
will be the norm. The outline plan was devised to met?t all these 
considerations^ as .Figure 8,1 illustrates. In particular, the differ- 
ential room sizes can be accommodated by the provision of one "block*^ 
of rather wider span than thu remainder. The plan also affords much 
opportunity for alternative allocatians « clearly the task might 
have been much more difficult! 

Apart "from ''service** facilities there are four types of agcom-* 
modation required; 

(1) Specialist teaching accommodation (e.g. computer, lecture 
theatres, demonstration rooms). 

(2) Non-academic staff rooms (e.g. research staff, comimter 
prograpiers, .adraiuiotrativ^ and secre^rial staff). 

(3) Academic staff rooms. 

(4) Graduate student work rooms'*. 

Information has been provided by the* departments for categories 
(l) and (2) and it is not likely that the estimates of requirements 
for these will be far wrong. (Any discrepancies here can be dealt 
with fairly easily, ^s is 1, ^-er explained). 

The problem tHerefpre becomes one of allocating the numbers 
of rooms of types (3) and (4) to the departments, to provide greatest 
flexibility. 

Room Allocation 

The total number of i^ooms available for academic staff and 
graduate students, having satisfied the initial considerations and 
ail oca I .1 the space for non-academic staff and specialist teaching, 
is as followsl^ 

\ 



It is the practice at Lancaster to provide *as much graduate work 
room accommodation in departments as possible, for those who do 
not have sleeping and living "acco:. odation on c^pus. This is space 
which might altemativ^ely be provided in the library. 

* 



- 89 - 



200 sq^ ft. 
Rooms 

105 

ConpideVinfT both the 240 square foot oono^and those of 200 
square feet as being equivalent •♦ucadetnlo staff-rooms" {and provided 
tne 240 square^ foot rooms are a 11 oca ^d to B6 as far at practicable) 
wfe have the equivalent of about 14lf •^standard" rooms, [i.e. 105 + 
50 1- 5f + 3 (approx.)^ . * ^ 

The ••i^m^es" of academic sttfff numbers (e^d comparable estimates 
of graduate student numbers) for each d'»*>artb.. i t for 1976/77 are 
rhown in Table 8.1 below. 



t^stimatefi of staff a nd /rraduate 
nuiDbers vithln the *'Bl^i»^2«^\^^;j^^^n*" 



Department 


Staff Numbers 
Range 


Graduate Student 
J^"«aber8 


Bl 
32 
B3 
B4 
B5 
B6 


20-24 
20-24 

. 11-13 
17-20 
15-18 

. :2-38 


20 
70 
40 
36 
70 
30 



Approximately seven graduate studei.ts can be effectively accom- 
modated within a ••standard" room, but not all postgraduates will be 
given study i^oom accommodation (v^e footnote on page ). 

The exi>ected number of staff is 126 (i.e. mean of the estimated 
ranges) and the .^ected manber of graduate students is 260. Hence" 
the number of standard rooms likely to be available for graduate 
accommodation is 141f - 126 = IJf**? This is equivalent to about 17 
graduates per room though, of course, in real physical' terms only 
seven graduates will be using each room, and the otnerswill require 
alternative accommodation elsewhere. ' 



These ro.-'ms, intended Tor users in groups (2) and (4) are referred 
to as rooms" in the analysis below. At the current scage in 
desigii, adjacent rooms'* could be rescx^eduled to standard rooms 
if desirable. 

Though if all departments attained "maximum* staff le^/e?s, only 
4r rooms would be available for graduate students.- 
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175 150 

240 sq.ft. ICO sq.ft,* 28o'3q.ft. 

r^ooms Rooms Rooms 



30 \ 



1 each 



stating the objective in. a nonrmathenatiical way-,, we wish to 
allocate the rooms so as to minimise the expected -huraber of ciianges 
necessary .Appendix 4: deals uith the mathen^tical treatment, of this, 
but (expeetedly) the roculting^nymbcr^of rooms* is equal^ th& '•aV&r- 
age" staff expectatiph plus the number of graduate rooms assessed at 
one per i7 :gr^\Kites. ' - 

^^ble 8>2;i " Ootimain^room alldcatiohs :bv departnent 

Departaeht - RoomJAllbcation 

.B2 . 26 ^ 

B3; ^ 14^- - ^ : 

B4 . - 20¥. 

B5 20^ ' 

.B6 57 : 

As noted before,- as>nai^: s^ rooms allpcatcd to 

B6 shovLld be-df 24O square feet* ' 

/ • - * ^ " 

Plexibiiitv 

Having decid ed - on the numbe r of rooms to alio cat e to jeach 
departmerit, - the .departments^ should be located so that errors in 
forecasts can be accqmnodated as well as possiblei This is a matter 
of- ensuring that, every, department tcah ei^^^^^ or cpntnict without 
incpnvenience* We think of ••ihconveriience" as meaning any of : 

"^^f * \* - - _ _ - * " - 

(1} IJo department should- have just one or two* rooms on a 

. different, floor from the bii^k of its acconmbdation^ 

:{2) No department should be splU into* two parts by another 
department occupying space within its pwn ••boundary". 

(3) Ho, department should^ expand into the specialist teaching/ 
facility areas -of another.^ 

(•4) No department shaii have "comicon** circulation space within 
its "boundaiy*** * * 

Therefore a "'^gopd" interface * tween departments is one -which - 
is not inconvenient on any of the above criteria, anl* provides aiaple 
-room on either side for inoveraent (i.e^ either department has sufficient 
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o?pox*tunity_ to expand Into rooms origiinally and nominally allocated 
to- the other). Preferably, all such iKterfacec Would be in areas of • 

square feet roors- accoraaodation, txnd tor overall flexibility, 
every, department should have at least one '*good** interface* 

Starting froa ah iritial allocation of space to departnerits^ 
the interfaces were assessed as indicated above;' this was Aicilitated^ 
by a purely abstract .representati^,,of..the spatial relatIor:snip 
bet'A-een departments^ ^hich mnde^he degree of flex^ ^he 
4-^?lica t ions . of chan-je s mo re readi ly appare n t ^; 

Sinple inspectip!r and •apdifications to the space, allocations 
t>.eh enabled ;v layout to ^b^ identified Which= offers suffi:ci3..t 
floxribility and SL'tisfies. (1) to {:4) above. * 

It- has therefore ibeen possible to/r^ke recorrjuendations about 
the location of ( nominal) departmental s^cce and in particular of 
special purpose rooSs^ assl)ciatM- individual departments.. The 
layout reconiinendea is shown in Figures 8.1 to 8i5t indicatih^^ 
the departments are to be placed; i;he interfaces are. marked. 

crheh the building is ready for occupatioh, realrocation can 
take place if necessai on the basis of actual staff and student 
numbers. Hopefully, the ;t>rgvisip_hs r.-^de here >-iil be ,ad equate jto^^ 
cqyer all reasonable forecast errors and in particular the special 
purr.ose accommodatSbn provided shouTd be cbnvehi ntly located for . * 
6^ch department. 

eimres 8.i> 8.2 and^S.'j 

- ^ ^ - : ■ -- - - - / - 

These are schematic .diagrams of the Ground, First and Second 
Floors of the Business School showing the locations of the departments. 
Dashed lines represent interfaces between departments. Interfaces are 
labelled as if they are "good*? interfaces, or with^ a small brack-^ 
eted letter for others* The poorer interfaces, are' described below: 

Ground (a) This interface is adjacent to -the ciain Pedestrian/ 

Floor . i- ^ , ' * 

~ ^ entrance to the ouilding, and is inconvehient oh 

cr i t e ri on_( 4) ♦ 

(b), (c) and Xd)? These interfaces, all with the. Central 
Facilities .area, ^ are inflexible because the size of 
this? area* is fixed ♦ 



^ See Figure A4ir in Appendix 4# 



1st Floor (e) Xhio is adjacent to the oonputer teirdnals, and: a 
_ * stain.-ay (criteria. (5), (4^^ 

2nd rUodr (f) Implies expansion across circulation s^^ace (criterion 
(4);). 

-■expansion pi' departments into acconuiiodatioR upstairs or down- 
stairs. i& regarded as undesij^ble (criterion (l) ) and hohce no 
interface .betWeen-decartiherits oh -difx'erent fioors narked; but ^ 
SODS departhents necessarily 6 s^ace dn^ridr^ than ohe inpor. 
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Pigure 8,1; Ground Floor 
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Figure 8.2 : Firsts Floor 
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Chapter 9 * 



Introduction - - * ^ 

Ihv^order that maximum- ben gainei^f rp:a the work described^ 

in this report,, it is plaimed fEEt the .activities ofe^atrf^^^^ * 
Cf the research teajn:^wiil be e.xte^^^^^^ 

.period\». As^ is stated in the terms' of referenae ^, one of the .aims.^of 
'the ^study was' ^to. explore the prpbiems r^^^ 
Whiia the impiemehtation.bf the^ work prop eed^^^^^^ 
iperhaps the major test will arise-wheh^the' seU 

in.-laVe- 1972 .. For theh,;tKe size .of the budget ayailable will 

not be= known, so that discussions bh. its divi^ibn between^dep^^^ 
and.bther activities are spmewhatVhy^^^ it is np.t clear ta 

what^extent this (potent iai^) ar have affected: the 

receptivehess within the yhiver'sity.^^-^o the results of the ,research;.r- 
but there will .be -no questibn^ or artaf iciality when the funding for 
1975-^77 is ,finaUy-anno.u^^^ Th\is it ^f/ould' 'clearly be irfesppnsible 
not tor-pursiie the work at least; untia late i972/early 1975 . and ^We^ 
intend tb do so. As has been indicted throughout tlie report, the. key 
points 1^ the qu\nq'uenhial pranning\;^rpcess-arer ' * 

(1) The^ submissioii of quinquennia, estimates^^n a 1971 

(2) The. settlement ,an^^^^ late 1972. 

The sections-below' are key'ed: :t6. these two dates 
Pr eparat ion bf Submissi on 

Appendix. 5 shows the principal forms that need to be completed. 
In assisting the Finance Officer in preparing, the financial estimates, 
required, the rese^ch team wiU contiJiue- the^ fbrmu^^ general 
relationships, between costs ,aiid vaHous variables These reia-, 

tiohship^s will then be subjected- to^ensitivity tests so'^ that those, 
items for- whiph:)mper is particularly important can be isolated 

and' subjected to more detailed investigation. 

One factor to be explored is the level of (central) administra- 
tion: cost to be, expected. In this,-.reference will^be made toian ^ 





earlier study carried out within the Operatiorial Research Department 
concerning, inter alia, the trends in Lancaster's administratiph, 
costs compared .wi^h -those, in other U.IC, universities^. Of: pafticular 
interest then was the joint effect of iris' itutional youth and' rela- 
tively small size. Tliough these factors are clearly rather less 
important .now ^ much .of the analysis -Remains relevant,- and the totai^ 
cost, involved is not iridignif leant • 

: Peri6d Between Submission - arid^^Ahhoimcement^ of Grant ; 

During this si;age the genera 1 relation ship is mentioned above ^ 
t pgether wit h re suit s already de s c fib ed in this r epor t , - arid- supple- 
mented^by further studies as -the need- arise will -be incorporated 
in cb^uter^pfogramnies. i>uch programmes, wi^ be^ able to compute the 
:c6ris_equences implicit in alternative .planning, targets (i.e. student 
.number totals) and- overall budget Si Thus variations in likely forms, 
of the' settlement wiil need to be estimated,, so that a portfolio -of 
alternative reactions can be expiofed'. 

In addition to . fixing these main\par£mie ters the UGC?>wiil probably; 
indicate the priprities they, place^ on the. :v^rious de.v\l6piiierits.:pip- ^ 
posed' in- the. -laricastef .submission./.Thus inz.additiori^ tp! being _ able to. 
cope with a ^range of alternatives on the rtwo main parameters, the 
programmes .developed w^^ be able tp- handle, a variety of 

sub j e c t mixe s . Furt he r - s t a t i s t i c s on t he feia t i ve ^ appli.c at i on s . for 
thet various courses at Xaricaster, and iriitial indications of the 
effect of the new staff allocation ppiicy pnicouvse choice ^and" 
switching, may provide^fuiither insight in t(/ some of the- uncertainties 
implicit in -the whole pfpb.ess* 

-In- addition, study will :be rmade of the- most effective^loeans^f 
'-presenting .planning information- to decisiori makersv In anv, area- where 
it. i^ easy tp-generate vast quaritities of data, it is- vital that the 
user should- be able to extract his needs v/ith minimum difficulty.^ 

This is relevarit not only, to the quinquennial plarinirig. process , 
but also to the continual control of furictibns within the University 
In this period, ^theref pre, the derivation arid pfeseritat ion of data 
for^he settlement, stage will-be the-main concern, but: hopefu^ * ^ 
addiiibnai data will be obtained on the- wider information .systems Cr^y^x^t/J j 
fequifemerits within the University - particuiafly/ with f espect Vto- ~^ 



/ 



* Blakemari,. E.T. A University Cost Hodei for Lancaster; Unpublished 
" dissertation. - University, of I^ 
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,f admissions .and staffing , policies, and ,p6ssibiy on . budgeting for 
individual departments and other cost, centres; . ' ' 

The -study, has , of course already provided some empii^ical evidence 
on. this in particular the libWy imaysis. ;But further exploration 
is required', and both- speed of l^esponse and « data volume are important* 

, In 'this respect it is planned to explore the. potontlaL of tim^^ " 
sharin^j; computer^* The technical, facilities -are ^about to become avail- 
able at Lancaster, -and iu' programmes can be. operated in this way, 
strategies -Suggested^ in Development Committee, (or elsewhere could 
be explored via the- programmes, immediately. ' ' r ^ 

PeHod a fter rAhhouncement -6f\Grant 

Once the UGC announces the^ griant and .planning target, to, the 
University the ^finai phase -of planning can co:mmence. Lt is envisaged 
that the programmes and presentation techhiquestdiscu 
be used by the -Development Committee to assist their considerations. 
Arid as the last stage of a pf-oject, :by thenvextending -oyer a :-peri6d, 
of some 3i;years, it will finally: be .possible to-assess the real 
effect of the work. 

As- implied in- Chapter ly. planning -for-as. complex an.org 
as a university can have no single preferred^ path^ - rior can; any- plan 
generated be demonstrated as^ optimal. And though subjective: elemeiits: 
of ten dominate ma jpV choices o the work: so far Justifies 

the belief that quantitative analysis does have a "creative" as well 
as a. »]passive»' rol§ tp^lay in. deciding the future- shape. of :Eanbaster4 



-Appendix.! 
TriRMS -OF RHP3RKNCa - 

The^project- described in=;thi^^^^ is .one of a set of studies 

organised by the Centre for iJducatiohal -Research and- Innovation of 
the ^OfiCp into Institutional Hanage^^^ in Higher i^ducution (Joint 
Project CiiRI XVn)i Under this ;pr6grapme^ i^^^ have 
been^mounted^ in a-numbor of imiversities within^^OBCD couh^ with 
the educatipnai authorities of the c6»intries concerned; also; closely 
invoiyedi 

The project at^ lAhcaster was jointijr sponsored by- CiiRI- and by: 
the y.Ki Department of; Kducatl^^^ the forma! terms^qf^ 

reference below cover rboth this project nnd the closely related 
progriMuae at the ?^niversity ofrBradfq^ 

1. . Purpose of^Cthe Proieet 

The "purpose of the: Project is: 

^(i) to Explore the problems i^ise^^^^^^^ 

discussion, and implementatipn-.of major development 

.plans for universities,, and 

(it) to improve cost effectiveness^ 

Td^ this effect the foliowing^tudies :wili be undertaken r 

(i) the University of Lancaster will carry^ out reseajTCh 
- ;work oh cost prbjectidh^ implicatibhs 
fpr alternative development strategies;, 

the Uniyers^ a study of 

potential economies ,per student yeari f ^ - 

3. Cost Prbiections and Academic Implications for Altepiativ^^ 
Development StrategieS z 

The research work- referred to in paragraph 2(i) sliall. consist 
ofr^ 

(i) ^basic studies to derive general costs iibdels from each 

existing arid potential department capable^of being readily 
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4 



adaatodi: Xor chances in student number and in teaching 
methods"; * * 

(ii) a study to detcnnine the appropriate ranges of tho 

outside constraints and feasible development-patterns; 

,(i'*i) research vork. to dorivoi cost models for the activities 
of the central seryiccss of the University (central 
services of computing/' adninistratioh, libraryV^tc.);' 

;(iv) a study of the structure of the centrjil adniniptration 

of the University and of the information systems required 
and of the appropriate decision makincrmechahisoo; 

(v) an exploration of the ri-ait aj^propr wliich the 

data generated can be bu jilt into the decision :jnakin^: 
process on development policies. 

4. Stud_^ of Potential Seonomiea per 'Student. Ye^y 

The study referred to in paragraph 2(ii): shall coaprise: 

(i) a preliminary study of the current; costs of producing 

graduates, in different disciplines br^^^^^ uowh byrmajpr 

items of expenditure (capital ajidr maintenance costs, 
salaries, administrative costs, etc.) 

(ii ) tho^ construction of alteiTiativerKipdels corresponding to 
different sets of- assumptions regainiing the University's 
future enrolment policy forjiOJC course cbmbihatiphs, 
stafiVstudent ratios, use of the a)uildir^, building cost 
econoniesj etcv; 

(iii)-the cpllectipn of data in order ip assess the variation 

of costs per unit in relation to increased enrolments; * 

(iv) the pilot testing of conclusions, emerging from the 
research: work referred to in sub^paragraphs (i), (ii) 
and^ ( iii)= above. 
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Apptndix 2 

(Basic data used to, calculate atudent numbero in Chapter 
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mKSITIOHSrV/HICH- CiW,OCGUR 
IN THri -STAgBV^SIMULATIOK. -MODEL 



Note:, since resigziatiohs can occur from any point,, they are not 
explicitly sliowni 



Before Transition 




After l^fansition 




LiP.2 


or L;P;5 . 




L.F.5 . 


or t.P.4 


L.P.3 


Ii.P;.4^ 


or LyP.5- 






or Ti.P.6 


~ ~ - L.l'.5 


L.?i6 


or I..P.7 


L.P.6 


LiP.7; 


or L'.P.S. 


rL.P.7 


L.P.8 


of Ii.rV.9 


ii;P.8 




or tiP.lQ 


L.P.9 


L.P.lb 


or L.P-.ir^ 






- - i'.P-io 


L.p.ia 


or L.P.i? 


ii.p.ii 


X.P.12 


of I*.?.!? 


L.?ii2 


L.Pi:l3 


or Lip. 14 of S. L.P.i 


^ ' L.p.i5 


L.P.14 


or iiPii5 of s.l:p.2 




L.P.15 


or Siii.P;2 of S.LiP73' 


-^-""'^ ^'^'r^ L.p.i5 


L.P.i5 


or S^L.P.5 or S.L.P.4 




S.L.P.2 
S;L.P.5 
-S.L.P.4 
S.L^?.5 
S. L.P.6 

s.l.:p.> , ' 

S. L.P.8 of Professor 
Si^L.P.9 or Pfofessof 
S.L.P79 or Pfofessof 



riiotatioh - L.P.i r Point r on iectufer scaie etc.. 

S.LiP.l Point i on Senior Lectufef scaie etc. 
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Appendix ^4" 
ALIiOCATid^- dp DBPARTOljNTAL ROOK .SPAC2 



Graduate- Student Numbers 

Estimated graduate- student numlsers for each department are 
given in Table :A4.1 below, along t^th the correspbnding.number of 
rooms needed :t6 accommodate them at the ^artificial) "norm" of 17 
graduatesi per "starida^" room 



Table A4vl 



'Department 


Pqssibie Number 
: of Graduates 


^Possible Hoom ^ 
Requii*ement for 
Graduates^ 


Total Room 
Requirements 


BI ^ 




1 




B2 V 


70 


z - 4 


24^28 


b3 


; -40 


' 2i ^ 




B4 




: I 


- 19-22 


B5- 


70 ^ 


4 


; 19-22 


B6 


' 30 


; 2 


' 54-40 






151^ ' ^ 





The last column, in the tables then gives the total spce requirement 
by department ,.^by combining column with t^e academic 

teaching staff ranges. 



Figure- A4.1 
Spaf^ial.Reiatiohships Flexibility 

The diagram belou is a purely aljstract representation of the 
relative positions of the departments. ^Adjacency on i;i:is diagram 
represents a "good" interface., ^he numbered arrows repre^sen^ the 
Kaxiraum number p.f rpoms which can be reallocated iron ^ a department 
on one side of. the Interface to the departmeht on tne -others without 
inconvenience. ThUs, .mean^ depaftmeht B5- can take, at most, 

5 rooms ;from departmenf B2 before either department suffers any 
inconvenience. 




■Notes: 



i) 

2) 



y) 



"K" denotes that room changes of the maximum feasible, reguirement 
can be readily,. accommodated i 

denote.s that a. change of more than two rooms can/be made, with 
slight inconvenience. | 

The fom of Figure A4.I is of course dependent both on the build- 
ing desi^gif>and^ t he-room allocation^ policy . -For any 'given policy , 
such a dikgfam can be created'^ and used to assess the associated 
^flexibility". -But a different allbcatiqn vo^d in general give 
rise to a-.different pattern of relationships. The above represents 
only, the a 1 Ibca t i on ,wh ich ha s been con si d er ed i n r de t ai 1 . / 
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Tormulation ^ 

Assume probability distributions for the- room reauirements for 
each-depaftment, .so that' f.(.j) . probability that department i 
requires j rooms. Then if j.« =..nuraber of ^rooms allocated to'-depart- 
ment i, a measure of the expected change required is .given ^by 

= (l).f(^)(j.« (2).f^ (j^ + 2) ....... et&. 

0=0^. K+1 ' ^ 

Now we -treat the problem- as iihe^minimisatibn of the sum ^6f the^ 

^i^^i^^'s: subject -to the overall room constraint, I 3^. = ml 

' c . - i^l ^ ^ 

iie.. Hinimise 2 P. ( j* ) such that 2 ( j^; ) = 14U 
1=1 I i=l ^ 

Obviously, if' we vary the total ntpber pf rooms ava^^^ because 
say, the non-academic staf^ room- ibrecasts were -wrong,, the same, 
approach can- still be- used.- Similarly,, variations in" the expected 
^staff .nl^bers^ or dn-.graduate- student numbers;. -can be taken into 
account. The main -problem appears.-.tb lie in. estimating the values 
of the probabilities f^,( j):. But this js seen- to be^ relatively 
uriimport^t when we consider .the: two ^oases of uniform ^and symmetric 
strongly modal distributions for f.Cj:)^- for both produce the same 
results! . 

#- 

Rather tha^ a mihjmisaUon using .say. dynamii ^^^^^ a 
marginal analysis proced.ure^was ^adopted i This is .much faster. 

Marginal Analysis 

j = -number 6r 200 square foot units. 

^( j) " P-rpbabiiity of demand fbr j. units, -for a .giveii; department 

^(j) ^(J^)(k-j),^the "dislocatiori" funct 

k— j+1 , ' " . ' 

( 1 ) • Por uniform a i s t ribii t ioria 

-Table A4. -2 below shows the values -of ,f( .. j for , each department, 
to-give uniform distributions^, and consistent wlth-.the figures in- 
Table M.lr^ahd^also.th^ computei-Values^ for P/ . yi 
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Department 



Bl 


.0 


— —21 


22 


23 


.<^4 


25 










.2 


.2 


• 2 


.2 


.2- 








\ J / 


, 2.0 


^•2 * 


.6, 


.2 


0 






DC 


d 










OP 












.2 


.2 


.'2 


~ .2 








,;^(d) 


2.0 


i.2> 


.6 


.2 


0 






B3 


d 




14^ 


15f 












Hi) 


•53 


















i.G 


.33 


0 










B4 






20 


^ 21* 


22 










^(d) 


• 25 


.25^ 


" .25 


.25 










*(d) 


1.5 


;75 


.25 


0 








B5 


d: 


1? 


20"^ 


21 


22_ 










^(d) 


-25 


.25^ 


.25 


.25 












1*5 


.75 . 


.25. 


0 








B6 


d 


34 


35 


36 


3t 


38- 


39 


40 




^(d) 




.14 


-.14- 


.14 


•14 


;14 


.14 




^(d) 


_ 2.94 


2.10 


i>4 


. 84^ • 


.42 


.14- 


0 



Table 'A4i3 below then shows the form- of , the marginal analysis, - 
theschangos in allocation indicated, and :the fir.ai; solution. Thus 
coliimh (2) shows the margihai increase in P^.^j for a 1 room decrease 
ih' allocation, and column (4) the^correspondihp:. decrease in P^^j for 
a i room increases Hence if any value in (4) exceeds any value in 
(2 )i -a change in allocation is desirable; thus this 2nd .allocation, 
(column (5)) represents a 1 room switch f rom B4 to Bl - indicated 
•by +j_ and also showing that the switch couid equally v^ell have been^ 
f rom B5 tp-Bl.- Ih either case, the value of S?P^ .y reduces from 3.47 
^to 3.37. 

CoiiMris (5) ta (8) correspond ^precisely: to coiumhs (1)^ to (4) 
for the revised aMocatiori. Comparison ;6f cbliamhs (6 ) and (8)> shows/ 
that hp further decrease^ be attained,, so tthat this- 
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allocation is optimal (though ++ shows that a switch from to 34 
would have no overall effect). 

Table A4.5 ! Margiha! ahalvsis results 



Dept. 


Initial 
Allocation 

(1) 


margin- 




margin 


Second 
Allocation 


(6) 




(8) 


Bi- 


,22 


,8 


1.2 




23 


".6 




.4 


B2 


26 


•6 


0.6 ■ 


.4 


26 . 


.6 


.6 




^5 


14i 


.67 


0.33 


.33 


14i 


.67 


.33 


.35 


B4 


21 




0.25 


.25.' 


20 


x75 


i75 




B5 


21 


.5^ 


0,25 


.25 


2i 




.25 


.25 


B6 


31 


.56 


0,84 


i42 


37 


.56 


.84 


.42 






3i47 








5.37 





For Symme tric Unimodal Diatribntrf ^r^f 



A4ii: Vaiues^of -f( ..) y^^^^ y for symmetric 
^ ' ' unimodal distributionfjt 

Department 



Bl 


.3: 


21 


22 


23 


24 


25 




Hi) 


-.1 


•22 


.56 


•22 


.1 




%) 


2.0 


I'l. 


-.42 


.1 


p 


B2 


■i 


24 


25 


26 


-27 


28- 






.1 


.22 


j36 


•22 


.1 






2i0 




.42 


.i 


0 


B5 


i 


15i 


. i4f 


i5f 










■■ .25 •• 


■ '5 


•25 










1.6 


.25 


- *- 
' p. 






B4 


i 


,19' 


■20 


21 


22 








.17 


.33 


.17 








%) 


1.5 


.67 


.17 . 


6- 




B5 


i 


19^ 


26 


21 


22 








.17 


.33 


.33: 


•17 








liS 


.67. 


•i7 


0. 




S6 


d 


34 




36 


37 






'(d) 


,05 


...1 


.18 




il8 




%):' 


5.60 


2i05; 


1*2 


•53 


.2 



Table A4>t> :. Marginal analysis results 



Dept. 


, Initial 
Allocation 

(1). . 


Margin= 

' / 

L„ (2) _ 


(3) ,, 


Margin 

(4) . 


Bl 


23 ■ - 


.68 " : 


.42 


.32 


B2 [ 


26 


.68 : 


.42 ! 


-.32 




Ui 


.75 


.25 ^ 


?25 




20 


.83 ? 


i67 


.5 


B5 


21 


.5 


.17: 


.17 ' 




37 


: .67 


; .53^ 


.33 








2.56 





in this case, /the initial allocation is immediately opt ima^^ but 
once again B4-and B5 can exchahgTe one room^ 

Oh the .basis- of 'these calculations the proposed room allocations 
are therefore: 

Department. All9cati9n 

Bl ' 23 

B2 26 

B3 14* 

B4 20f 

-B5- 26f- 

.B6 f ^ 37 

A simple heuristic whiclv would get the same results is: 
"allocate to each deiJartment Vhe .mean, number of expected staff rooms; 
and allocate the remaining: rooM P^opoi^tio'^ *o number of 
, graduate students per departm^ 

But this method wbiad only give appropriate results for symetric 
distributions. And while we have no basis for creating skew-distri- 
butions yet, these may. well be required Wlien, more information is 
available. The marginal analysis method, however, will work for 
unimodal distribution, and , in extremis, dynamic, prpgr^ihg-.proce-- 
dures are- applicable. 

ih^ahy event, resists from whatever analytical 
appropriate would be followed by a "flexibility" assessment, as. 
described in Cliapter 8. 
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Xhi8 Appendix-contains copies .of the principal foras to be 
filled in by univeraities in.makinc their submission to the- OOC. 

{As -theoe are Mproduetions of the, off icial forws, the huabering 
of tables and, general iayoui. of -this Appendjlx isnot consistent with 
the style folloiied in the rest of this report.) 



TADLC t 



VNivtnsin/couxcE op 



1071-72 



XNCOMC 

En4owiieiitJi 
Donation^ 



r 



Grants from local authoritijRs 

FttCfi >* 'tull llpw cour^tes * home student^ 

r oversea K students 

p«rt*»t Ittc: cbur«es 

f rem Colleges or Education. for aEd atudcnts 
Keaearch erants *' covernDcnt 
r other 

Keseareh contracts - covem»ent 

- :other * 

Other IncoAc for sped f ic purpoaea ^ r ^ eovenuMht 

- hoapital boards 

• other 

Research TraininerSupport. Grant 
fayiMnts for co^utev' services 

Siirpiuses fro« incoie and expenditure accounts 

Othe^ l^o»e 

TOTAL XKOJME OWaiyTHANr UCC: GRANTS 



I070-V 



ERIC 



1071-2 
C'OOOii 



Administrative 
Acadcn 1 c Depn r t moh t s 

S«Uricft of teachinK and rcKcarch itmtt 

DcpartKontal wuccs 

I>«pftrtncntal 4iftd l«)»or«toi*y cxpcndituro 
£xp«nditurc fro«'r<*:st*arch grAfits and contractt 
Cxpanditure from other specific Incone 
Libraries 

; General MuscuMs L Observatories 

_ » --^ -- 

Cent ral^Cotpputer; Maintenance 

\ _ _ 
Central Educational Technology Uiits 

Other academic services 

Area Tntinlnp. Organisation- 

Maintenance of premises 

General Educational ekfwnditure 

Student facilities and amenities 

Miscellaneous expenditure \ 



Capital expenditure from Income 
TOTAL 
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TADLE 3(1) 



^ l671r72 

=£'666s 



EDUCATION 

TOTAL DEPARTWENTAL EXPEWDITURB 



ACADEMIC DEPAimfEHTAL EXPENDITURE 



Expend iturc-(£666s> 

Academic aiid-analbgbus saiaricsr 

Other salaHes anvI «'^2cs 

OvfTe r . dcpa r t men t a 1 expcn d 1 1 ii re 

TOTAL = EXPENT)ITURE: FROM GEI^RAL INCOIIIE 

Expchditurc-aeainst research grants and^cbntracts 

Bxpenditure agaihst^othcr^specifictincone 

TOTAL EXPENDITURE 



197G-77 
£'066s 



Nps. 



Stjidentvl</ad: 
fuli^tiine?- -undergraduate 

* postgraduate/ ^ : research; 

-:courseJi(a)7 
- coui:sc ;(b): 

:part-ti ne --t .undergraduate 

r ^postgraduate - research 
f course (a) 
* • cbufs6:(b) 



Kbs. 



rERIC 



TABLE 4(1) 



TOliraiSlTr/COLLBCE OF 



EDUCATION 

TOTiU« F0R :^U!UECT CROUP 



ACAOGMIC^STAIT 



1971-72 



Prbfe«M>rs 

Rscidorii^ ^cnldr lActurersy lecturers , 
AsMpUtn;. ' ^turcrs 

Othsr ntittS 



1076-77 



TABLE 5 



umpsm/coLiBt^ OF 



1971772 

:C»b0d»: 



AOMirCISTRATIONr 

rs&iftrles of>staf f ^6n iea^ scales 
6th«r-ssiiriM anCva^es 

^ bthar^expehses- 
TOrAL. 



1976-77 
iE*OOQ^ 
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TADLE 6 



=im'lVHRSITY/CCLI£CE OF 



1971-72 
£*bbOs 



TABLE 7 



UBRARIES 

Acjidenic.lnd .juiaioeous.. salaries 
= Ot he sal a rles ^an d wages 
Books 

jp>eri6dicais 
Binding: 
Stmdries^ 
TOTAL 



1976>77 
£»6cX)s 



tniiviasiTiycoLifx;! cf 



tl97lT72 

£!odos^ 



GENERAL MUSEUMS fciOBSroVATO^ 

Academic ^ and^ahalogou^ 
Other ^saiariej amir w^^ 
Other expenditure 
TOTAi; 



1976-77 



ERIC 
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TAlltE tt 



107t-72 
C-OOOs 



MAINTEHANCB OF CKNTllAL IMIVERSm COMPt/TER^ 

:Acatlcmlc-»nd »h«iocoti8 jalaries 

Other sskiaries/and^ wngcs 
.Otiicr-:expendltui^ 

TOTAL. — 



1976-77\ 



TABLE 9 



1971-72 



Grant = from .Computer Bp^ 



COITRAL^roucm 

Acadealc3^Md^ 
Otiier'oaiaHet and 
Other expenditure- _ 
TOTAL 



1976^77 
£*000s 



ERIC " 



TABLE 10 



mTmism/c6u£CB OF 



1971-72 AREA TRAINIKG ORGANISATION < INSTITUTE OF ©OCATION) 1976-77 
£!006s ^ £'666s 



Acadend c ^ a nd~ ahilogbus 8 al a r i es' 
pther salarl^qs^and wages 
pther-r expehdi tu re ^ 
TOTAL 



tABLEai= 



1971-72= OTHERaCADEMic SERVICES 



rAcadem^^an^-ah^ogous'^saia 
pther saia ries/ and-waget^ 

^^pVher expenditure^ 
TOTAL 



1976^77 

£'6o6s. 



'I 



ERIC 
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TABLE 12 



wcrvERsm/couixsE op 



197:-72 



MAZNTENAKCB OP PREMZSGS 

Academic and . analogous aalaries 
Other aaiariea.and^wases. 

Rent" 

Heat , lie^t; water» ipowiM^a^^ 
Ordinary repai ra . and maiht wi*hce 
TOTAL^ 



197G-.77 
e'OOOs 



•425;^ 



Appendix 6 

THH UNIVERSITY GMNTS COI^IITTES 

The University Grants Committee was established in July 1919 
and' was given the task of advising the Opvernment on the financial 
needs of the universities. Its terms of reference were extended in 
^ 1946 and today they read:- 
"To enquire into the financial needs pi' university ;education in. 
Great -Britain; i;p advise the Government as i;o ithe application of 
any grants- made by Parliament towards ineeting them; to. collect, - 
examine and make available information relating to uhivorsity- edur 
cation, throughout the- United Kingdom; and to assist, in consultation 
with -the univea^sities and- other bodies cpncerned, the preparatioh- 
and execution of such plans for the development of the .miiversities 
as may ffolri time to time be. -required in- order to ensure- that they 
are fully adequate to- national ^needs" . 

fhe UGC is no t-a -Statutory- body., and there is nor legislation 
.governing its existence. Its members are- dpp the aecfetary^ 

of State for Education and Science after consultation with, the 
Secretaries .6^^ Ail serve ih^an ihdir 

vidual capacity; none is repfesentative, of any particular /university, 
pfgahisatipn. or interest,, although^ colie their kn6wledge%and 

experience cover ar-wide fieldi,:Orily the Chairman is .ful^-^inie . There 
is a part«itime Deputy Chairmani -Members'.devote about 6ne-f if tH-pf. 
their time ^tp the Committee Vs busiriess^ pt^^^^ actiWly 
engaged? in their ^prpf essiohs..'At .present, apart- f rota the Chairaah 
and? Deputy Chairman there- are: 19--fuia members , of %wh6m 14- are drawn 
from- the \miv^^ from industry- and^ three ff6m--.other . sectors 

of education. The- Education departments, other Gpyerm^ i)epartments 
and the -Research Co\mcils:hiiye^ a^^^^ the Committee, but these 

assessors- ha^ f or Coromittee- decisionsi The 

Cpmijiittee reports to: the Secretary%of .State. .^^^^ 
flts^adyice .tp^^the/GoT^ 

The CoirjDittee is suK>orted by^ a system of ' adVisory.^s^^^^ 
covering a wide .r^hge of -academic subjec.ts^^^^ subrcdramit tees, the 

members of which are appointed fby the under the 

chairinrmship -p the Committee^ experts,, 

drawn largely f rom/th'e -university in-^.he> f "ieid concerned. i'Vom 
time .to, time working iparU^- a- a^^ f or-a. ii^^ .period, .t 6- 
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consider particular problems. 
Why- the UGC was xistablished: 

The universities are independent, .self-x^pverhing institutions, 
usually established, by .charter. They are free to conduct their own 
affairs,, and xhey are not subject to legislative control or minis- 
terial directive. Oh the othtr hand, they depend on the State for 
the greater part of their funds, arid they play an important part in 
the development of national policies and of the economy. 

In this^ situation,' if the normal methods of control of Govern- 
fcent -expenditure are not. to be applied,, there is a need- for come 
intermediary between the State and ^the imiversities. There -has to* be' 
sbme-machiriery which will enable public funds to flow into the uni- 
versities ..'ithout sdirect governmental intervention- ahd_ which will, 
reconcile both the intereotsof^ the State as paymaster and the- 
-requirements -of- national policy with -the proper academic freedom 
and autonomy- of the universities; 

The^nachinery adopted for this :puri>osei- and endorsed by- 
successivo covernmerits ox' all parties, is/the^UGC.. 

The Grant- System 

The UGC:grarit list, coirers. 45- -imiyersities (3^ iri^Ehcland i-^one. 
in V/aies-arid^eight/iri^^^S^^^^ twbf^busihess^^schoois. The-UGC: 

does not ^ive- f inane ihl aid ft i^^^-ividual^c^oiieges of 0^^^^ 
Cambridge Universities. The, total popuiatiohr of i>li-time 'imiyersity 
students: was 219^000- at thf:b^^ the academic year 1969/7^ 

The UGC.prepares- the ba^^ to the GoyeiTahe 
the, overall financial needs of the uniyersiUes, :af ter^^ 
.universities^ oim-es^timates ^aji^ Tho> tots^l sums to :be? made 

available -are fixed: -by- 1 decides- the 

allocation of these -total siuras individual imiversities^ 

=The financial assistance provided^.by. \the-Gpvern^^^ to the imiver- 
-sities through. the^ UGC covers- three broads categor^^^ 
recurrent, honr recurrent ,andi;equipme I'iie 4jGC is mot. concerned- With 
grants to individual students .of with- ^^^^ union subscriptions 

(i). Recurrent^ /yf ants 

These are for expenditure on staff saiaries> fimningi^cdsts of 
depart^enits, labofatoH^^ li§rarie5,/maihteriarice. of premises fahd^ 
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so on. The total amoimts are deteriiined by the Govemhent for 
periods of f ive years at .a tiine^ anc these are allocated beti:een 
individuals universities by the UGC r.s annual sums (covering the 
academic year 1st August to '31st July) for each year of the five- 
year period* 

The total amount of grant is npt normally increased during the 
period of quinquennium, except to help faeet: (a) costs reflecting 
major changes in Goveriunent policy, for example ou the desired- rate 
of expansion in student numbers; (b) the cost of such increases in 
academic salary scales as are approved by ^he= Government; (c) such 
.claims for rises in prices, on -the basis -of ah index of university 
costs, as dre accepted hy .the Government after considering represen-r 
tatiohs- submitted: f rom time to. ;tin:e by the UGC i ^ 

Special eai^narked -grants are. made hy the Government (outside 
the recurrent .grant settlement) to= cover universities' liability for 
rates. 

(2 ): Kon-r ecu r rent grants 

These :are for four specif ic purposes r tor financing: approved- 
building work, for the- purchase of sites- and properties, for the 
payme nt of rp r of essi onal f e e s - and fort he ,f Ui-hi shing of build i rigs 
The first of these is by -far the greatest in .teras -of annual ex}>eh- 
-ditUre arid also largely detennihes the requirements of the other 
three. The Government fix the total -value -of grantrai^ building 
work which :may be start ei within: a- given f i^iancial .year (begirming: 
on= isti April K The -distribution of uhiyersity-buiiding p 
wi t hihr t he to t al is d ecided by t he UGC , which is -|dso; r e spons i ble ' 
f or corit roiling St ahdai^^ and^ costs; 

( 3 ) Kg uipment grant 8 

hew isystein f or awarding-^ grants f or the purchase of equipment 
f or"teachihg;ahd reoearch -came -into 6perat5,6h oh ist- April 1968.^^ 
Be fore then; grant s -had - be eh ava ilabl e only for t he ihi t ial equipping 
of new accommodation^^^ imiversiti^ imd had to provide ^ the replace 
merit =md- ren^^ equipment in existing^accomm 

^re curreri t iric ome • -Uhde r t h e ^ hew sy st em , eac h uhiye r sity- is prpvided: 
=with\^: annual, sum of moriey ^ixed- f or a -period of years in advaiicer 
-ahd^ related in the main= to the number of students in the uriiversit^^ 
Universities are :free to-:accum_uiate' the^m^^ 

and-to deploy ril-as: they thiii^^^ ^; 
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equipment in existing buildings and on the initial proviij5on ±'or 
new build ings^ 



The ?lannin/T^ of University^ Developmpnt 

In assessing the financial needs of the univeraities,. the UGC 
has to .take . account Tiot only of the plans put forward by the indivi- 
dual universities themselves but of other factors such as the demand 
from students for university- places, national needs for qualified 
graduates and the likely availability of resources . 

The UGC is .therefore closely concerned with the pattern of the 
future size and balance of the. universities . in- terms both of stuaent 
numbers and of resources.. It is the UGC »s responsibility to -f onnulate- 
=a broadf central strategy of development, for the- universities as "a 
vhole and for each university within that whole.. This involves the 
UGC in.a close ^ahd continuing dialogue, on the ond hand ^ -With .^he 
universities both coliectiyely (through the Committee of Vice- * 
ChanceU6rs. and Principals Land individually ahd, on- the other harid,- 
-with. the^Government., It alco becomes ihvolved-^in the collec;tibn and 
.analysis of .a wide range of statistics about university numbers ahd 
^cpsts-.and iri.giving imivercities - as .clear and -positive guidance as 
.possible about .the -pattern of development- envisaged. 

in^ailocating recurrent grants for the 1967-^72 quihquenniiim the 
UGC;gave. each university^ 

(i)- a.rstatement of the ^student- hmbers- (dlstihguished between^ 
t^ergraduates an^^^^ between^arts-based^ and^ 

science-based^ students), on which for 1971-72 :had 

been -calculated; 

t ii ) a-raempmndum . of . general guifiance on ^the- brpad;.pic;ture<bf 
-imiyersity: d.evei^ in the. five-year :pVriod; 

(iii) comments .on^^^^^ forward^ by the individual Imiver^^^ 

which' the UGC -wisfed :pam encourage or discoturage. 

Universi iv-Budgetai^.-A^^^^ 



Recurrent grants are given ih the main as ahhual block, g^^ 
-without -strings, i'^ach university, deteraine^ the internal disposition, 
of iVs^grant -as.a^^tter .0^ 4ts-6vm..budgetai^ autonomy.- This 
grant principle is regarded fas^^^ to^ ensure a ^proper degree: 

of ^freedOTi tp--uhiversities in -the of their facademicrraf fairs 



and^ to avoid the "iQahagement'? of the uhiversities-by the UGC« No 
attempt therefore is -made to lay down in detail* from the centre how 
much of a mViversityAs ^ant should be spent oh this or that depart- 
ment on- this or that activity, on teachixig or research. (Haxinarked 
grants are occasionally made in order to stimulate a particular 
development, but they^ are incorporated, in the^ block, grants as soon 
as possible^) 

The freedom of discretion afforded to universities by the block 
Grant principle is qualified in practice by convention^ Universities 
acciept that it is the UOC's business to set. the general strategy and 
that, while they care free- to plan their own development in the light 
of their particular circvBDStahces, they have a^ responsibility for 
exercising this. freedom within the framework of national needs and 
. pr i 0 r i t i e s and in t h^ 1 ight of the gu idanc e J ge ne ral o r ' part i cuia r , 
given to them by the iUGC, This is-a well-established, convention and^ 
it is- ah essential part^ of the^UGC system". Itr. was summed up in the 
.Memorandum :of General Guidahce which the UGC: issued; with the 1967^72 
recu JiTeht grants : 

"The Committee^ hopes that imiversitie's will find; it helpful to 
have the considerationG^^'nentiohed^ in this-memqrahdum before. them 
whe h they c ome to dec id e t he i r own deyel opme nt pdi i c ie s and - pr io r i t ie s 
for the quinquermii^^^ ^ach Ainiversity is free to determine the::dis!r 
tribution- of its- annual block grant in the light of the guidance^ ' 
. gene iNal'and\ partis the^dpnunittee has given^ It would,, 

however I be ihfaccoirdance with g^^ that^ 
the ^Commit tee should^ be c oh sul t ed > be f 6re= any ma j or |iew i de vfel opaeh t s = 
PH^ sA4_® i^^^^^ ^ set by; the ;uni versi t ie s • q liinquehniai subu i s_s ion 
ar^' the r^idance "coh this^ general ^memorahdum^and-'in^^ 

ihd iy idual ai loca t ion-^ ie 1 1 ers are und ert akehi ** - 

Nqii- re c lirreh t t';rant s - ar e =/e araa rked - in -the: sense .that t hey- are 
given for specif ic caiiiVa^^^ projects and. cahh be used for a differ- 
eht= project except withrthe^ consent of the "UGC i 

Kquipment grantsVare >bl6ck.grah^^ uhiyersitres^^ 
discretion :totS^^^ th^'_as they wish*- 

The -Way -ih-wiiich the- UGC Works - 

-The -UGC -\mee t s : regularly o nc e - avmont h throughput >the , year , exc e pt 
in August i Special meetings a^^ slanged- if hec as 8^y# In addition 
the UGC Hold s = a- we ekend c 6®er enc e 6 nc e- a year*: The UGC = has iine et i hgs 
f rom- 1 im«3 t o t June with the \C6mj i t tee of Vic e ^ Chancel lor s .and Princ ipal 



and with the Association of University Teachers. It keeps close 
touch, through its Chairman and Officeris, with a vid range of 
Government Departaehts,. with the Research Councils- and with other 
bodies and committees concerned- with developments in higher education 

ViccrChancellors and other university officers are in constant 
contact with -the Chairman andvOfficors-ofShe Comraittee about' the 
day-to«^ay problems of individual ^universities. And the UOC,; as a 
Committee, visits each university at least, once in ^ each quinquennium. 
On these, visits the Committee has discussions with: groups of staff, 
students and university officials and with.^members- of the governing 
bodiesi No subjects, of iriterest to the university are barred from 
discussion .and, although the Committee usually leaves it to the 
group_ concerned to-make the running, the Committee finds it most 
helpful to concentrate on such matters as plans for academic develops 
mentj thd balance between teaching and research, teaching^methbds,— 
library services, inter-faculty- and inter-departmental co-operation,, 
channels oi' comjauhicatioh (e#g* between junior and senior staff and? 
between staff and- students),, staff/student relations and -Stxident 
w elf are • - -The Commit tee is some t ines: ask ed , -oh vis i t s j =t 9 he Ip se cure 
more money for 6 ne> parti cul^^ or another or to endorse some 

proposal in Wifich qne^^ the grpupij. is= particularly^ it 
is unwilling to intervene in this way in matters which are for 
decision by the university itself though ^the- Commit tee^mayi. in- 
appropriate; ^ cases f draw- it hem t o 'the att ent i on- of t he governing: body .^^^ 

The visits are hot operational r no decisions are^taken -r^ 
are they in: any sense '-ins^jections"; They provide an-oppprtimity fpr 
the Committee .to acquaint itself ^.-collectiveiy ah -at first hand, 
wit h i hd ividual iini ve r si ties* ^p oli ci e Sr and- problem s , : as se e n ^ o fi the = 
.ground by the =^yarious-grpup3i, a^^ in- a-^fairl^^^^ 

informal- atmosphere. The general impression is-obtained -of ,t^ 

state of affairs in- each^ universi^^^ is- pf .real value -to . the ^UGC in 
getting the feel of the-uhiversity/.scene i 

V i si t Si and c pnf e renc e sjar e: also ar ranged ; f i-oia : t im e to ^t ime by 
the-UGC/s.advi^ sub-Aommittees in- inform themiselvesrbf 

developments in their .^i^^ and thus to fortify the advice 

:they give to thevUGCi. 
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(This index is Jiot meant to be cpmprehonsive, but, rather, indicative 
of the major subjects ^covered and, of 6he nioot roievant pages on which 
they are foxlhd.) 



Administrative services 
Admihistrativo. structures 
Admissions 

Balance of studies 
Boards of studies 

Central services 
Colleges 

Council University 
Course preference 
Course structure 
Course sWitchiri^ 

i)epartmentar allocatidh 
De vei opment ^ Cpmin i 1 1 ee 

Growth rate 

I nf onna t ion ^ system s; 

Library/ 

bindery 

Committee 

expend iturerinod e 1 

serials-ahd books 

staff 

Quinquennial ;pianhing 

Residential accpmmoda 

'Salaries, 
ladmini strat ive , secre t arial 
•and' of" technicians , * 
of tekching staff 

Senate? 

Sensitivity analysis 
Service ^teaching 
iSpace alibcatioh 
= S taf f , n\^b e rs . 
Staff-student i^tios^ 



84-85 
5-6 

28, 43-45, 51-61, 99 
15 

1, 4-6, 13, i7-18 

63-64, 81-84 
5-6 ^ 87-88 
5 

=23-26, 28, 59-61 

3- 4; -19^20- 

26-21, 27, 57-60, 97, 103=107 
81-85 

5t6, 14-15, 17, 53-55,. 60, 71, 
99 

4- 5r 12-13, 51* 55^ 

9 a 

13, 63-71 

:67 
71 ... 
65-71 
68-69 
63-67 

10wi2, 71* 87-88, 97-98 
81-82^ 



i.i-^6, 14-15- 

61, 66-67, 69, 79 

26 

17-18;, 87-96, 169 
i4-i5 , .71 
13,- 23i 53, 55 



student numbers 
targets of 

Student wastage. 

Student weights: 

Teaching load«t 

iindergraduate 
postgraduate 

University Crahts-C 
Virement 



tee 



4, 14, 56-61 
97-98 

15, 22-23,. 27, 54-55t 69,^71 

i3, 16-17, 20, 38-39, 71 

'l3, 15, 18, 20, 27-49 
28-38 
38-43 

20, 39, 51, 71, 99* 

81-B4 
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